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Abstract
MULTIPLE INTELLIGENCE THEORY AND SEVENTH GRADE MATHEMATICS:
A HANDBOOK OF ACTIVITIES
by
Mechelle Lynn DeVries LaLanne
July 2002
Multiple intelligence theory was investigated; a description and history of the
theory, as proposed by Howard Gardner, is provided. The multiple intelligence theory as
it relates to education, particularly mathematics education, was reviewed. A handbook of
activities was created to provide a resource for seventh grade teachers that will assist in
the application and integration of mathematics across the range of multiple intelligences
in their classroom. Assessments that resemble the Washington Assessment of Students
Leaming are included, in order to develop skills necessary to meet the Essential
Academic Leaming Requirements of Washington.
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Chapter One
Introduction

Overview
With the passage of Washington State Engrossed Substitute House Bill 1209,
educational reform, in Washington State, is imminent. Students are expected to pass the
state's criterion referenced test, the Washington Assessment of Student Learning, in tenth
grade in order to receive a Certificate of Mastery. This certificate is required for
graduation from high school. The skills assessed on the W ASL are based on problem
solving and effective communication. No longer, can students slip by with guessing on a
multiple-choice exam. The standards are higher, and students are expected to meet them.
This leaves teachers with an even larger task. All students must meet a set criteria,
and teachers must prepare those students to meet that criteria. Finding effective teaching
and learning strategies is critical for Washington's teachers. Multiple intelligence theory
is an excellent strategy to education in today's schools.
There is more to intelligence than an intelligence quotient. In today's world many
theories suggest there is more than one type of intelligence. The theory of multiple
intelligences, as proposed by Howard Gardner (1983), suggests there are nine. Despite
this modem trend teachers have been reluctant to put these intelligence theories to use in
their classrooms. The following are three reasons for their fear as stated by Sternberg,
Torff, & Grigorenko, (1998):
1. Teachers often don't know how to implement the theories in the classroom,

and they recognize (correctly) that incorrect implementation of a theory can
do more harm than good.
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2. Teachers might recognize that, even when specific educational interventions
based on these theories are attempted, many - probably most - are not
supported by solid empirical research and are sold by hype.
3. Teachers might believe that the interventions hurt rather than help scores on
classroom, statewide, and nationally standardized tests that emphasize
memory more than they do the sophisticated kinds of thinking required for
some of these programs. (p. 667)
This project will support the notion that these fears are no longer true.
First, a description of Howard Gardner's theory is provided. The theory of
multiple intelligences draws supporting evidence from biology, psychology, and culture.
Howard Gardner has at this point identified nine intelligences, and believes there to be
even more (1999a). Second, how the theory of multiple intelligences is currently being
implemented in the classroom is presented. Several examples illustrate the unique ways
the theory has been interpreted and how students react to the new approach to learning. A
discussion of assessment of learning follows and evidence of performance on
standardized tests. Fourth, the role multiple intelligences plays in a mathematics
classroom is addressed. Finally, how multiple intelligence theory can be pivotal in the
success of diverse populations is tackled. Having drawn upon culture to define the nine
intelligences, Gardner's theory works well in meeting the educational needs of diverse
student populations.
Purpose

The purpose of the study was to provide a resource for seventh grade teachers that
will assist in the application and integration of mathematics across the range of multiple
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intelligences in their classrooms. A review of the related literature and current practices
is provided, followed by a handbook of applicable, appropriate activities and
assessments. The handbook is intended to supply teachers with an example unit in
mathematics curriculum incorporating the nine multiple intelligences in order to increase
student achievement.

Scope
This project will assist seventh grade mathematics teachers incorporate the nine
multiple intelligences into their curriculum. A review of literature provides information
on the theory of multiple intelligences and support for the use of the theory in the
classroom. A description of the methods used in creating this project is described in
chapter three and includes, the creation of the project, the development of the project, and
how the project will be implemented. Chapter four contains the handbook of multiple
intelligences mathematics activities as they apply to a unit on fractions. The final chapter
summarizes the project and delivers some conclusions and recommendations.

Definition of Terms
Biopsychological potential. The human stored ability that is both biological and
psychological in origin (Gardner, 1983).

Kinesthetic. Having to do with the physical movement or manipulation of the body
(Gardner, 1983).

Neuropsychology. The branch of psychology that focuses on the physical, biological
aspects of the brain and how they apply to psychology (Gardner, 1983).

Psychometric. Being concerned with the design and analysis of research and the
measurement of human characteristics (Fletcher, 1996).
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Triarchic instruction. An instructional method that incorporates analytic, creative and
practical instruction methods as well as memory instruction (Sternberg, Torff, &
Grigorenko, 1998).

Chapter Two
Review of Related Literature

The purpose of this project is to provide a resource for seventh grade teachers that
will assist in the application and integration of mathematics across the range of multiple
intelligences in their classrooms. The following is a review of the related literature and
current practices. The focus of the review of literature includes the criteria Howard
Gardner used to define the intelligences, the nine intelligences currently discovered, how
the multiple intelligence theory is currently being implemented in the classroom, and how
multiple intelligences can span across cultures and genders to enhance the education of
minorities.
Howard Gardner believed that there was evidence to support the existence of
many independent human intellectual capacities (Carlson-Pickering, 1994). This belief
led Gardner on a search for these capacities. The theory of multiple intelligences as
proposed by Howard Gardner (1983), began as a search for the human intellectual
potential. By investigating psychology, biology, and culture Gardner began to develop his
theory of multiple intelligences. Gardner believes that intelligence is a biopsychological
potential. Using data collected from neuropsychology, gifted students, idiot savants, brain
damaged individuals, and various cultures, Gardner created a criteria for his intelligences.
He defined the original seven intelligences as verbal/linguistic, logical/mathematical,
musical/rhythmic, bodily/kinesthetic, visual/spatial, interpersonal, and intrapersonal
intelligences. Gardner later added the naturalistic and existential intelligences (Gardner,
1999a).
5
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Since its introduction, the theory of multiple intelligences has been embraced by
the educational profession (Koch, 1996). Many teachers have employed the use of the
multiple intelligences theory in their own classrooms in order to enhance instruction and
learning (Emig, 1997; Hoer, 1992; Meyer, 1997; Knodt, 1997). Some schools have
structured their entire philosophy and curriculum around Gardner's theory (Campbell &
Campbell, 1999).
Gardner defined his intelligences around the idea that they must not be culturally
specific. These intelligences must be able to span across cultures (Gardner, 1983). Also,
it is important that we take into consideration how different cultures interpret their worlds
(Scherer, 1999). Not all of the multiple intelligences are important to all cultures, and as
times change so might the value of different intelligences (Stern, 1999). Multiple
intelligences theory is not isolated to the borders of the United States. Other countries
have found it beneficial in their schools (Vialle, 1997).

The Eight Criteria
The eight criteria supporting the existence of a particular intelligence, as defined
by Howard Gardner (1983) are suggested signs of evidence for various intelligences.
Gardner points out that there is not a formula to determine the existence of an
intelligence; but rather it's more of an "artistic judgment" (p.63). Although not truly
scientific in nature, by providing these criteria Gardner has made it possible for others to
make judgments on his work and hopefully draw their own conclusions (Gardner, 1983).
The potential isolation of brain damage gives weight to the existence of individual
intelligences. The mere fact that an injury can completely wipe out a single faculty of the
brain, and how this damage affects the functioning of the individual, shows that the brain
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has particular skills that exist in isolation (Gardner, 1983). The same evidence can be
witnessed in idiot savants, prodigies, and other exceptional individuals as supported by
studies Gardner has cited. The existence of one of these exeptionalities supports the
theory of multiple intelligences. One single cognitive strength can emerge while all other
intellectual functioning can be completely dampened. Thirdly, "the existence of one or
more basic information-processing operations or mechanisms, which can deal with
specific kinds of input." (Gardner, 1983, p.64), provides additional evidence. Some
stimuli can trigger different neural mechanisms to become active and process the given
information. The fourth criteria can identify an intelligence as having a specific
developmental history culminating in an identifiable peak. In other words, a progression
of development can be witnessed, and with training or other influences, a skill can be
enhanced or encouraged. This ability's highest level of performance can thus be defined
(Gardner, 1983).
As with developmental history, one can look back even further to evolutionary
history. A species may develop a particular intelligence in isolation, or it may be linked
in other species to other skills and abilities. By investigating our evolutionary past and
other species, we can attempt to discover the genesis of different intelligences. There is a
slight problem in that this evolutionary analysis does not lead to firm facts, but relies
heavily on speculation (Gardner, 1983).
Experimental psychological tasks can help provide scientific support for multiple
intelligences. Particular studies are truly helpful in establishing evidence for Gardner's
theory. Gardner (1983) specifically states:
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Especially suggestive are the studies of tasks that interfere (or fail to interfere)
with one another; tasks that transfer (and those that do not) across different
contexts; and the identification of forms of memory, attention, or perception that
may be peculiar to one kind of input. Such experimental tests can provide
convincing support for the claim that particular abilities are (or are not)
manifestations of the same intelligences. (p. 65)
Standard intelligence tests and other psychometric findings are another area that
can be used to uphold Gardner's theory of multiple intelligences. The fact that some tests
can test one area of intelligence, and that those findings may or may not correlate to other
tests that test other areas of intelligence, suggest that there are indeed individual,
identifiable, intelligences (Gardner, 1983).
Humans have, throughout time, been drawn to symbols to represent and
communicate information. These symbol systems include mathematics, language, and
picturing. It is suggested that we as humans have a proclivity to use a symbol system
because we posses a computational capacity that can be exploited. The computational
capacity can be interpreted as an intelligence (Gardner, 1983).
The previous criteria presented are the criteria used by Gardner (1983) to judge a
potential intelligence. Gardner (1983) originally identified seven intelligences. Since his
original publication he has added two more, naturalistic, and existential intelligences
(Gardner, 1999b).

The Nine Intelligences
There are currently nine different intelligences as identified by Gardner (1999b).
They are verbal/linguistic, logical/mathematical, musical/rhythmic, bodily/kinesthetic,
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visual/spatial, interpersonal, intrapersonal, naturalistic and existential intelligences.
These intelligences have passed the eight criteria for becoming a defined and recognized
intelligence by Howard Gardner.
Linguistic intelligence is defined as the ability to use language to communicate
and understand information. Words have significant meaning beyond their basic
definitions. Poets, orators, writers, and others who use language as their main form of
expression are inclined verbally/linguistically. "Linguistic intelligence involves
sensitivity to the spoken and written language, the ability to learn languages, and the
capacity to use language to accomplish certain goals." (Gardner, 1999b, p. 41).
The ability to think logically, analytically, and to solve problems scientifically
denotes strength in logical-mathematical intelligence (Gardner, 1999b). People who are
adept in this area may become bookkeepers, scientists, tradespersons, or engineers
(Silver, Strong, & Perini, 1997). Logical-mathematical and linguistic intelligences are the
main focus of the current educational system (Gardner, 1999b).
Musical intelligence can be observed in composers, conductors, and music
collectors (Silver, Strong, & Perini, 1997). Recognizing musical patterns, pitch, and
rhythms are among the capabilities of those who are musically inclined. This intelligence
is usually associated with the arts, as are bodily-kinesthetic and spatial intelligences
(Gardner, 1999b).
Bodily-kinesthetic involves using the body to solve problems or create items.
Dancers and athletes are commonly associated with this intelligence, but this area is also
vital to surgeons and mechanics that work with their hands.
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Spatial intelligence can be a forte for sculptors and graphic artists. Spatial
intelligence involves the potential to manipulate patterns. Surgeons and architects also
put this skill to use (Gardner, 1999b).
There are two personal intelligences. These have to do with how we understand
ourselves and how we interact with others. Those individuals, who are aware of their own
strengths, would rather be alone, and have a deep understanding of their feelings and
weaknesses can be identified as having a strong intrapersonal intelligence (Teele, 1994).
These people are able to regulate their own lives and understand the true nature of their
thoughts (Gardner, 1999b). "Interpersonal intelligence denotes a person's capacity to
understand the intentions, motivations, and desires of other people and, consequently, to
work effectively with others." (Gardner, 1999b, p. 43). These people enjoy working in
groups, attending social activities, and frequently have many friends (Teele, 1994).
A more recent additional to the list of intelligences is the naturalistic intelligence.
This intelligence is often highly valued among many cultures. Where no formal scientist
exists, it is often the person who is adept and recognizing and categorizing the different
species of flora and fauna. In a scientific culture we see these people employed as
biologists or botanists. Regardless of the culture these people are respected and valued
(Gardner, 1999).
Proposed at the same time as the naturalistic intelligence is the existential
intelligence. This intelligence concerns itself with our place in the universe. Gardner
(1999b) proposed a core ability of the existential intelligence:
The capacity to locate oneself with respect to the furthest reaches of the cosmosthe infinite and the infinitesimal- and the related capacity to locate oneself with
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respect to such existential features of the human condition as the significance of
life, the meaning of death, the ultimate fate of the physical and the psychological
worlds, and such profound experiences as love of another person or total
immersion in a work of art. (p. 60)
It is important to note that nowhere does Gardner imply the search for an ultimate

truth (Gardner, 1999). Individuals with this intelligence may investigate: Where we came
from and what we are capable of as a species (Scherer, 1999).
Multiple Intelligence Theory in Education
Howard Gardner's theory of multiple intelligences has been incorporated into the
educational setting rather successfully despite the limited empirical research (Carson,
n.d.). The incorporation of multiple intelligence theory can be divided into several
subtopics: (a) how multiple intelligence theory enhances learning (implications), (b) how
it is used in classrooms, (c) how it is used in assessment, and (d) what evidence is
provided to indicate the theory does indeed enhance learning.
Implications of Multiple Intelligence Theory. Education is making a shift to a more
hands-on, constructivist model. Individual student needs must be taken into
consideration. By creating different teaching approaches that hit upon the different
intelligences, ensures that those student needs are being met (Teele, 1994). Since students
have different strengths, they may draw upon each of them in order to learn a particular
concept or skill. By providing different learning opportunities through each of the
intelligences a student is more likely to understand the material (Adams, 2001/2002;
Green, 1999). A student is also more likely to develop a deeper understanding of the
material and appreciation for the meaning behind it, if it is presented in a way that meets
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their needs (Scherer, 1999). Not only are cognitive needs met, but students also enjoy
learning and participate more when multiple intelligence theory is incorporated into the
curriculum (Goodnough, 2001). Howard Gardner views his theory as an excellent partner
or tool, in creating good schools (Gardner, 1997).

Classroom Use. When using a multiple intelligences approach to teaching, teachers have
adopted different tactics. Some choose to develop the intelligences in the students, while
others may use it to develop a skill in a different domain, or they may combine both
approaches (Vialle, 1997). Teachers may decide to determine where their students
strengths lie and teach to those while; others may elect to design lessons that teach to all
nine (Campbell, 1997; Collins, 1998; Emig, 1997). By having choices in how to
demonstrate their knowledge students are able to be more successful (Glasgow, 1999).
In a math class in Edmonds, Washington, students are taught algebra
kinesthetically by plotting themselves on a giant graph drawn out on pavement. In
Marysville, Washington, on the Tulalip Indian reservation, learning stations are set up for
elementary students to read, sing, chart, discuss, and reflect on photosynthesis. At the
same time, in Pittsburgh, student projects are the central theme (Campbell, 1997).
After studying Howard Gardner's Frames of Mind, a St. Louis school designed its
entire curriculum around the theory of multiple intelligences. When viewing projects on
display, you can see the seven intelligences represented. An additional benefit granted to
the St. Louis staff is their own time to reflect and discuss the changes that have taken
place. Creating a multiple intelligences environment has created learners out of the entire
school, including the staff (Hoerr, 1992).
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With an emphasis on the naturalistic intelligence, a school in Lacey,
Washington, has created a unit on water quality. Although some students in this sixth
grade class may be academically challenged, you would never know it by simple
observation. If a student cannot read well, a student that is a strong reader will take the
lead. Later the student with the reading difficulties may mix the chemicals or chart the
data. Having access to the great outdoors allows students to explore their naturalistic
intelligence in a realistic setting. This opportunity has created connections that may have
been overlooked before (Meyer, 1997).
In Orlando, Florida a social studies class explores history through different time
period projects. After learning about the theory of multiple intelligences, and taking an
inventory to assess those areas of strength, students are assigned a time period. When the
research and study is complete students present their projects. Some students have chosen
to write and perform a skit, paint with watercolors, create a working invention, create an
employment advertisement, and create models. The most critical aspect of the project was
that the student was given a choice (Lambert, 1997).
Multiple intelligence theory has crossed the ocean and landed in Australia. In a
program designed to promote lifelong learning secondary students are exploring
independent projects. These projects can range from cooking to the principles of flight.
Students are given four hours per month to explore an area of interest and create
something from it. Students complete three projects per year and these projects are
outside the scope of the set curriculum. This time is the student's time. Teachers will
guide the students to explore topics using different intelligences, particularly those
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intelligences that may not be a strength. This helps students stimulate that portion of
their brain that contains that particular intelligence (Bounds & Harrison, 1997).
In a school in Virginia, students are given time to spend in a special room devoted
to exploring learning through the multiple intelligences. As in a music or art class,
students are sent to a specialist once or more per week. Here students are allowed to
design inventions, label the bones of the human body, along with many other hands-on
activities. The room was created as a way to see where student's minds would take them
if given the freedom. Students now beg to spend time in the "Think Tank", as it's been
called (Knodt, 1997, p.35).
For students not as fortunate to have a school or program that embraces the theory
of multiple intelligences, there is a summer camp. This one-week program in Connecticut
was created for students to delve into their own unique strengths. Campers choose
activities and materials and then participate in an internship. Each internship has a variety
of activities that pursue the different intelligences. Students generate unique projects and
creations as a final assignment (Cantrell, Ebdon, Firlik, Johnson, and Rearick, 1997).
It is vital that teachers be able to rejoice in their students' abilities and that
students be allotted the opportunity to express themselves (Green, 1999). Multiple
intelligence theory, when put into practice, allows students to apply their own problem
solving strategies to their own life, giving them a deeper connection to the mate1ial
(Guild, 1997).

Assessment. Addressing all of the intelligences in a classroom requires a different type of
teaching as well as a different type of learning. This practice thus leads to a different type
of assessment. No longer is a paper and pencil test a realistic measure of a person's
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knowledge. Portfolios and performance-based assessments must be balanced with
these standardized tests (Hoerr, 1997).
Assessment procedures should not follow a course of learning, but rather define
what learning should be taking place along the way. There should be a student-centered
focus that is interested in discovering what abilities a student has and what learning goals
should be set. Therefore the purpose of assessment becomes one of improving learning
and teaching. It is equally important that assessment procedures take into account
individual abilities and needs of students. If there is a need to determine the effectiveness
of schools it should be based on the student centered assessments (Teele, 1994).
As the director of The New City School in St. Louis, Missouri, Thomas Hoerr
(1992) understands the importance of a reliable and accurate assessment system. He
comments:
Naturally, with this increased attention to different kinds of learning, we are
aware that our assessment needs to change as well. A subgroup of our Talent
Committee is investigating alternative forms of assessment, including the use of
student portfolios and videotape. Because we know that how you measure
determines what you measure, and what you measure determines what you value,
we must design ways of capturing student progress in all of the intelligences. (p.

68)
The New City School will also be adapting their report cards to reflect the different ways
of learning.
Assessment procedures can come in the form of a menu type list. A student may
choose a method to demonstrate what they have learned. In a school in Vancouver,
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Washington both students and parents are involved in the assessment procedures.
Students will assess the skills and knowledge they have learned, peers will assess each
other, and parents may assist in setting learning goals as well as assess children's work.
Having multiple forms of assessments gives a clearer picture of the students' knowledge
and abilities. Having both students and parents involved gives them a greater say in their
educational experience (Campbell, 1997).
Dr. Branton Shearer states, "MI theory offers us the opportunity to make a
creative synthesis (and appropriate 'intelligent-fair' use) of rigorous, standardized tests
AND descriptive, performance-based, context-embedded assessment systems" (n.d., ~4).

Evidence. A theory is a great idea, but without proof it only suggests success. The
following information provides specific examples of where the theory of multiple
intelligences has been researched.
Two schools that adopted a MI approach and were examined in Campbell and
Campbell's book (1999) Multiple Intelligences and Student Achievement: Success

Stories from Six School provide some key support to the theory of multiple intelligences.
One school, Skyview Junior High, located in Bothell, Washington is a large suburban
school consisting of 900 students. Skyview has about 10% of its students qualifying for
free or reduced lunch, and the same percentage is minority. Skyview began operation in
1992, has witnessed consistent increases in standardized test scores, and students perform
20% higher state and nationally. On the Washington State Assessment of Student
Learning (WASL), Skyview scored higher in the four areas tested than five other junior
highs in the same district.
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Key Learning Community is a small urban middle school, of about 150
students, located in Indianapolis, Indiana. Almost 50% of this school is minority and
44% qualify for free and reduced lunch. On standardized tests Key's students are
functioning at almost one year ahead of their grade level.
In a qualitative case study about Dave, a science teacher, and his exploration of
the MI theory in his classroom, test scores did not increase, but the assessment was the
same paper and pencil test, as before the introduction of the multiple intelligence theory.
The study focused on Dave's experiences and descriptions of the situations he
encountered. Meetings, interviews, and journals were used to collect data. Students were
observed and Dave and his students decided that they participated more often in
assignments, enjoyed working together, and felt that using multiple intelligences had
made them better learners. Dave developed a student-centered approach to his teaching,
and felt that this had enhanced student learning and participation (Goodnough, 2001).
In Maryland a school has moved to a multiple intelligence curriculum, but they
have also realized that the state assessments could not be ignored. They helped students
develop test-taking strategies and paired the new forms of assessment with those
reassembling the state test. This pairing has increased the test scores by twenty percent in
one year's time. Along with the increased test scores came the increased confidence of
the students (Greenhawk, 1997).
Middle level students were divided into a three groups in Raleigh. One group
received triarchic instruction. "Thus the material was taught for memory, but also
analytically, creatively, and practically" (Sternberg, Torff, & Grigorenko, 1998, pg.668).
The second group was taught for critical thinking. The third group received memory-
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based instruction. The students in the triarchical-instruction group outperformed the
other two groups on analytical, creative, and performance assessments as well as the
memory-based assessments. This supported the idea that a curriculum based on the
theory of multiple intelligences can improve school achievement (Sternberg et al, 1998).
Unfortunately, there has been little large-scale, systematic empirical research
conducted in the area of multiple intelligences. This lack of research has not stopped
education reform. However, without more research Gardner's theory is unlikely to
survive. This is why there is currently a call for research in this area. This call comes
from the Multiple Intelligences Special Interest Group of the American Educational
Research Association (AERA). It is the hope of the AERA that more teachers and
researchers will provide empirical data to support this popular theory (Carson, 2002).
Multiple Intelligences in the Mathematics Classroom
The National Council of Teachers of Mathematics has ten standards that students
are expected to meet, five of which are process standards. These process standards,
problem solving, reasoning and proof, communication, connections, and representations,
can be met using a multiple intelligences approach. Since problem solving is the main
focus, a student can build their own problem solving strategies based on their particular
intelligence, thus creating a better understanding. Students should also be capable of
reasoning. A student should be given many opportunities to problem solve and prove
both why and how they came to their answer. As children learn they should develop ways
to make sense of mathematics and create efficient strategies to complete mathematics
tasks. A multiple intelligences approach provides nine different ways to make sense and
many more strategies to use (Adams, 2000/2001).
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Having a classroom that is student-centered requires different materials from
the traditional mathematics classroom. Manipulatives, measuring devices, and reference
materials are all a part of this new type of classroom. Chairs and desks are not in neat
even rows, but rather in groups or pods. The teacher is no longer the center of attention,
but a facilitator found mingling amongst the students (Crawford & Witte, 1999).
When instructors develop their lessons they must take into account the various
intelligences of their students and develop curriculum that engages the many intelligences
present in their classrooms (Manner, 2001). Learning mathematics through a rote fashion
will not stimulate the students and a more open-ended question is more likely to allow for
individual problem solving techniques and strategies. Not having one right answer may
threaten some teachers who feel the need to know every answer, but it is important to
show you, too, can make mistakes and learn, in order to reduce the anxiety of students
(Prescott, 2001)

Multiple Intelligence Theory and Diverse Populations
A person is capable of developing their different intelligences depending on three
main factors. First, a person could be biologically endowed with intelligence. Mozart was
endowed with a high musical intelligence. His success was a result of an inherited ability.
Second, a personal life history can impact the development of an intelligence. An
interaction with a teacher, parent, or friend can enhance or hinder development. If a
teacher shows value in a particular subject, or helps you to learn something a certain way
this could influence how you learn. Finally, cultural and historical background can
destine a person to a particular domain. If you were born in a time when math and science
were being heavily funded, you may be swayed to develop your logical-mathematical
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intelligence. Multiple intelligence theory is sensitive to the cultural differences present
in today's diverse schools. Not all cultures value the same intelligences and therefore
they all possess differing levels of each of the intelligences. Gardner's theory is based on
a cultural relevance (Armstrong, 1994).
Gardner believes that there are many intelligences involved in all human abilities.
Central to Gardner's theory is that intelligence is a problem solving or a product
producing ability that is valued within a cultural setting. Since these abilities have a basis
in biology, they are a universal human potential, a potential found in all humans in all
countries. In some cultures certain intelligences are more valued, and thus are often
enhanced (Checkley, 1997; Gardner, 1983).
In a Copper Inuit Community, the definition of competence changes with age and
gender; however, creativity is highly valued across the intelligences. Bodily-kinesthetic
intelligence is an intelligence valued by the Holman Inuit. Children are pushed to walk
and potty train early, as well as develop other physical skills. Children test their physical
abilities without opposition from adults. Hunters will hold contests to see who is the
fastest while pregnant women are encouraged to stay active (Stem, 1999).
Spatial intelligence in the forms of geographic knowledge, visual memory, and
navigation, have become a valued skill among the Holman Inuit. Among the women,
spatial intelligence can be observed in their ability to sew a garment without the benefit
of a pattern. This spatial sense may have been developed due to the traditional hunting
economy (Stem, 1999).
Making the transition to what is considered intelligence in schools has been
difficult for the Inuit. Traditional school intelligences are not as valued thus students are

21
facing a new challenge. Since the jobs being offered in the area require a new set of
intelligences the Canadian Inuit are having to adjust. "Thus it is often necessary to
situationally suspend traditional sensibilities regarding intelligence in order to be
effective in the new economic regime." (Stem, 1999, p. 512).
Multiple intelligence theory has enabled many minority students to achieve. In
Campbell & Campbell's study, the schools that had 50% minority populations have
found that the "disparity among white and minority student achievement has been
reduced or eliminated" (1999, p.96). This data comes from schools where minority
achievement, when compared to the white student population, is significantly lower.
Gender is also taken into account in Gardner's theory. An intelligence is equally
likely to be found in both males and females (Gardner, 1983). Literature suggests there is
little difference in intelligence between genders; and when there is a difference, males
generally score better in abstract mathematics and science (Halpern, 1997). However, the
literature does indicate that females will estimate their level of intelligence lower than
their actual level. Parents are also likely to view their sons as more intelligent compared
to their daughters. This underestimation is likely due to cultural influences found in
Western society (Fumham, Reeves, & Budhani, 2002).
The literature indicates that, in the area of mathematics, it is more the attitude
present amongst minority students that is the greatest indicator of mathematical
performance. Mathematic anxiety plays a critical role in the success of students. Creating
a mathematics curriculum that reduces anxiety and improves the attitudes of the students
amongst all minority groups may allow for increased achievement (Hadfield, Martin, &
Wooden, 1992). Gardner's theory permits students to be successful beyond the traditional
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belief of intelligence that lies within the verbal/linguistic and logical/mathematical
realm (Latham, 1997).

Multiple Intelligence Developmental Assessment Scale (MIDAS)
The MIDAS is an assessment used to measure the multiple intelligences through
self-report or skilled observer. The information obtained from the MIDAS can be used to
inform classroom teaching and individual curriculum. The questionnaires is based on
Howard Gardner's theory of multiple intelligences and is the only assessment endorsed
by Gardner to measure the intelligences (Shearer, 1996). Howard Gardner is quoted on
Shearer's (2002) website as saying:
To my knowledge, The MIDAS represents the first effort to measure the multiple
intelligences, which have been developed according to standard psychometric
procedures. Branton Shearer is to be congratulated for the careful and cautious
way in which he has created his instrument and offered guidance for its use and
interpretation.

Chapter Three
Design of the Project
The purpose of this project was to provide a resource for seventh grade teachers
that will assist in the application and integration of mathematics across the range of
multiple intelligences in their classroom.

Procedures
The following is a description of how this project was created, how it was
developed over time, and how it will be implemented.

Creation of the Project. This project's theme was created by an interest in
becoming a more influential teacher of mathematics. Prior experience in a sixth grade
classroom on the Makah Indian reservation in Neah Bay, Washington sparked a concern
in meeting the needs of diverse learners. Having studied Howard Gardner's theory of
multiple intelligences as an undergraduate at Central Washington University and having
later exposure to it in several graduate classes gave inspiration to this topic.

Development of the Project. The development of this project began with a review
of the related literature. A comprehensive analysis of the topics surrounding the theory of
multiple intelligences and the application of the theory in education was explored. The
following topics and subtopics are addressed:
I.

The eight criteria used to define the nine intelligences

II.

The nine intelligences

III.

Multiple intelligences theory in education
A. Implications of multiple intelligences theory
B. Classroom use
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C. Assessment
D. Evidence
IV. Multiple intelligences theory and diverse populations
Next, the handbook of activities was created using a current seventh grade
textbook as a source for the scope and sequence of the activities. Further information was
gathered from Internet sources to provide a description of each concept covered in the
scope of the unit. This handbook contains activities that address the nine multiple
intelligences tied into a unit on fractions. Each concept is accompanied by nine activities
addressing the multiple intelligences. Final culminating projects and activities are
provided for assessment of the main topic of fractions. Scoring rubrics and a portfolio
checklist are included.

Implementation of the Project. This project was designed to assist seventh grade
classroom teachers assess, and enhance, student's mathematical skills and understandings
through the use of multiple intelligences. The handbook of applicable and appropriate
activities and assessments provides teachers with a beginning foundation for creating
further units in mathematics that incorporate the theory of multiple intelligences.

Chapter Four
Handbook of Activities
The purpose of this project was to provide a resource for seventh grade teachers
that will assist in the application and integration of mathematics across the range of
multiple intelligences in their classroom. This handbook contains multiple intelligence
activities and assessments for a unit on fractions. This unit was created with the
assumption that an explanation of multiple intelligences has been provided to the students
and that they have completed the Multiple Intelligence Developmental Assessment Scale
(MIDAS) created by C. Branton Shearer, Ph.D. This unit also conforms to the criteria put
forth by the Washington State Commission on Student Learning known as the Essential
Academic Learning Requirements (EALR).
The first part of this handbook contains a Frameworks checklist. This checklist
was adapted from the frameworks created for the seventh grade level to meet the EALR.
A description of the skill, the EALR the skill meets, and a place to document the
student's learning is provided. It is suggested that the students complete the
documentation section and maintain a portfolio to document and defend their skills.
Following the Frameworks checklist is the unit on fractions. This unit is divided
into several sections beginning with prime numbers and ending with a comprehensive
project that includes adding, subtracting, multiplying, and dividing fractions. Each
section contains multiple intelligences activities and assessments, as well as games and
skills practices for the Washington Assessment of Student Learning (WASL).
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Fraction Frameworks Checklist
Number Sense

Uses visual and physical models to
show understanding of fractions.
Identifies fraction equivalencies.

Documentation of
Learnin2

EALRs

1.1, 3.1, 4.3

Compares and orders fractions

1.1
1.1

Adds fractions

1.1

Subtracts fractions

1.1

Multiplies fractions

1.1

Divides fractions
Justifies the use of mental
arithmetic, paper and pencil,
calculator or computer as
appropriate for a given situation
involving fractions.
Identifies situations involving
fractions in which estimation is
sufficient and computation is not
required.
Determines and justifies the
reasonableness of answers by
estimating results prior to actual
computation with fractions.
Algebraic Sense
Recognizes, extends, creates, and
represents number patterns using
tables, irraohs, and rules.
Problem Solving
Develops and uses a variety of
strategies such as
guess/heck/revise, work
backwards, etc.
Recognizes the need to modify or
abandon an unproductive
annroach.
Defines problems in new
situations.
Applies appropriate methods,
operations, and processes to
construct a solution.

1.1

1.1,4.1

1.1

1.1, 3.3, 4.3

1.5, 2.1, 4.3

2.1

2.1
2.2
2.3
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Validates thinking and
mathematical ideas using patterns,
relationships, and counter
examples (ex: identifies and
creates exam Jes of ro ortions.
Makes conjectures and inferences
based on analysis of new problem
situations.
Checks for reasonableness of
results.
Reflects on and evaluates
procedures and results in problem
situations.

3.1

3.2, 3.3
3.3
3.3

Communication
Uses reading, listening, and
observational skills to access and
extract mathematical information.
Uses available technology to
browse, select, and retrieve
mathematical information.
Organizes and clarifies
information by reflecting and
discussin .
Clearly and effectively expresses
ideas using both everyday and
mathematical language appropriate
to the audience.
Connects conceptual and
procedural understandings among
different mathematical content
areas
Identifies mathematical patterns
and relationships in other
disci lines
Uses mathematical thinking and
modelin in other disci lines.
Describes examples of
contributions to the development
of mathematics such as the
contributions of other cultures.

4.1

4.1

4.2

4.3

5.1

5.2
5.2
5.2
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Recognizes the extensive use of
mathematics outside of the
classroom.
Investigates the use of
mathematics within several
occu ational/career areas.

5.3

5.3

Student's Name._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
Signature_______________ I)ate _ _ _ _ __
Comments:

Peer Evaluators Name._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
Signature_ _ _ _ _ _ _ _ _ _ _ _ _ _ I)ate._ _ _ _ __
Comments:

Teacher's Name_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
Signature._______________ I)ate_ _ _ _ __
Comments:

Parent or Guardian's Name_ _ _ _ _ _ _ _ _ _ _ _ _ __
Signature_______________ I)ate_ _ _ _ __
Comments:
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Prime Numbers
Handout (Duncan-Carr, 2000)

Please note: Content on this page was redacted due to copyright concerns.
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Prime Numbers: Logical/Mathematical
Activity
Prime numbers are those numbers (greater than I) that cannot be divided by any number
except themselves and one.
The Greek Eratosthenes created a method to find out these prime numbers, although it
only worked over a limited range:
I) Write out the numbers from I to I 00 in ten rows of I 0.

I

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

2) Cross off
number I,
because all
pnmes are
greater than I.
3) Number 2 is a
pnme, so we can
keep it, but we
need to cross off
the multiples of 2
(i.e. even
numbers).

4) Number 3 is also a prime, so again we keep it and cross off the multiples of 3.
5) The next number left is 5 (because four has been crossed off), so we keep it and cross
of the multiples of this number.
6) The final number left in the first row is number 7, so cross off its multiples.
7) You have finished. All of the "surviving" numbers on your grid are prime numbers.
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Prime Numbers: Logical/Mathematical
Answer Key
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Prime Numbers: Verbal/Linguistic
Activity

Directions: Answer the following questions about prime numbers.
1. What part of speech is the word prime in the word prime number?

2. What is the definition of prime?

3. Which definition applies to mathematics?

4. Describe in your own words what is a prime number.

5. List the first ten prime numbers and write them in word form.

6. Simplify the definition in order to teach it to two friends.
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Prime Numbers: Verbal/Linguistic
Answer Key

Directions: Answer the following questions about prime numbers.
1. What part of speech is the word prime in the word prime number?
adjective
2. What is the definition of prime?
a. of the highest quality
b. of the greatest importance o the highest in rank
c. earliest in time or sequence
d. used to describe a number that can be divided without a remainder only be
one and itself
e. used to describe a number that has no common factors with another
number
3. Which definition applies to mathematics?
a. used to describe a number that can be divided without a remainder only be
one and itself
b. used to describe a number that has no common factors with another
number
4. Describe in your own words what is a prime number.
Answers will vary
5. List the first ten prime numbers and write them in word form.
Two, three, five, seven, eleven, thirteen, seventeen, nineteen, twenty-three, and
twenty-nine
6. Simplify the definition and teach it to two friends.
Answers will vary.
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Prime Numbers: Verbal/Linguistic
Rubric
The following is a rubric to assess the Prime Numbers: Verbal Linguistic Activity.

Question

1

2

4

Correctly
identifies the
part of speech
as adiective.
Has at least
five
definitions of
the word
prime and
uses correct
spelling and
grammar.

3

Correctly
identifies the
definition that
applies.

4

Personal
definition is
appropriate
and well
written.

5

6

3

2

1
Incorrectly
identifies the
part of
soeech.

Has at least
three
definitions
and uses
correct
spelling
Correctly
identifies the
definition that
applies, but
has a few
mechanical
errors.
Definition is
appropriate
but contains
mechanical
errors.

Has one
definition
and/or has
many spelling
and grammar
errors.

Has the
incorrect
definition of
the word
pnme.

Has a
partially
correct
definition of
that applies.

Has the
incorrect
definition that
applies to
math.

Definition is
close to
accurate, but
needs work.

Definition
does not
apply.

Accurately
Accurately
Accurately
identifies
identifies the
identifies the
some of the
first ten prime
first ten prime
first ten prime
numbers, but
numbers and
numbers or
has some
spells them
has many
spelling
correctly.
spelling
errors.
errors.
Explains
Explains
definition
definition
accurately to
accurately to
0
two
one
classmates.
classmate.

Fails to
identify any
of the first ten
prime
numbers.

0
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Prime Numbers: Visual/Spatial
Activity
Directions: For this activity you will need a sheet of graph paper, a pencil, and perhaps a
ruler.
1. On your graph paper you will be constructing several rectangles. We will begin
with a rectangle that is 1 unit by two units large. You will notice that this can be
accomplished either horizontally or vertically.

rn

B

2. Now create the following rectangles:
• 1 by 3
• 1 by 4
• 2 by 2
• 1 by 5
• 1 by 6
• 2 by 3
• 1 by 7
• 1 by 8
• 2 by4
3. Now find the total number of units for each rectangle.
4. Notice that some of the rectangles have the same number of units even though
they are different dimensions. If a rectangle can only be made by having the
dimensions of 1 and itself, such as 2,3,5, and 7, then it is a prime number. If you
can create a different dimension as well it is called a composite number.
5. Now try to create the following rectangles that contain this many units ...
•
•
•
•
•
•
•

9
10
11
12
13
14
15

6. Which numbers above are prime and why?
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Prime Numbers: Visual/Spatial
Answer Key
1 by 3

ITIJ

1 by4

111I I

2 by2

EB

1 by 5

111111

§

~
1 by 8 1 1 1 1 I I I I I

~

I I II II I

1 by 6

11I I I 11I

I by7

2 by4

2 by3
3.
•
•
•
•
•
•
•
•
•

5.

1 by 3 = 3
1 by 4 =4
2 by 2=4
1 by 5 = 5
lby6=6
2by3=6
1 by 7 = 7
lby8=8
2 by 4 = 8

I I I I I I
9
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Prime Numbers: Visual/Spatial
Answer Key Continued

IIIIIIIIIII
IO

II

I I

11

For the remaining numbers the dimensions are given rather than a picture.
12 units=
13 units=
14 units=
15 units=

1 by
1 by
1 by
1 by

12; 2 by 6; 3 by 4
13
14; 2 by 7
15; 3 by 5

6. The following numbers are prime ...
11 and 13 because they are only divisible by 1 and the number
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Prime Numbers: Interpersonal
Activity (Britton, 2001)

Please note: Content on this page was redacted due to copyright concerns.
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Prime Numbers: Interpersonal
Activity continued ...

Please note: Content on this page was redacted due to copyright concerns.
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Prime Numbers: Interpersonal
Rubric

Content

1

2

3

4

Mathematics

Elements of
pnme
numbers not
discussed

Elements of
prime
numbers
briefly
mentioned

Most
elements of
prime
numbers
mentioned

Full
explanation
of prime
numbers
offered

Mechanics

Spelling and
grammatical
errors makes
reading
difficult

Many
mechanical
errors present

Few
mechanical
errors

No
mechanical
errors

Shows little
Shows some
understanding understanding
of assignment of assignment

Understands
assignment,
but had
trouble
teaching

Able to
understand
and teach
concept of
prime
numbers

Mastery

Self Score_~/1=6
Peer Score
Comments:

/16
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Prime Number: Intrapersonal
Activity
Directions: After reading the handout on prime numbers please explore the following
website related to prime numbers. hLtp:l/www.math.ulah.edu/-alfeld/Eralosthenes.html
Complete the activity on the website and answer the following questions.

1. Describe the activity.

2. Explain in your own words what is a prime number.

3. Was the website helpful to your understanding of prime numbers? Why or why
not?
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Prime Numbers: Intrapersonal
Printed directions foe website activity (Alfeld, 1998)
1. Click on the applet. Two windows, called" Sieve of Eratosthenes Controls" and
"The Sieve of Eratosthenes" will pop up on your screen. They should look like the
images nearby on this page and fit on your screen. Arrange them conveniently so
that you can see both windows without obstruction. Let's call them the control
panel and the drawing window. The boxes in the drawing window should form a
10 by 10 array representing the numbers O through 99 arranged as we read (i.e.,
from the top left comer to the bottom right comer). Check you understanding by
clicking on some of the black boxes and seeing the corresponding numbers show
up in the text field labeled pick: in the 3rd row of the control panel. The blue box
corresponds to 1, which as we saw is different from all other numbers. The
number zero is not shown since it isn't a natural number.
2. Move the cursor into the drawing window and hit the key "s" (for "step"). The
square corresponding to the number 4 is colored white. That means it is not a
prime number (since it is a multiple of 2). Hit "s" again. The number six square is
colored white. Do this a few times until you see what's happening.
3. Hit the key "p" (for "prime"). The multiples of2 will be finished off.
4. Hit "s" again (or "p") to see what happens to the multiples of 3.
5. Hit "a" (for "all") to see the rest of the process. The prime numbers from 2 to 100
are now marked with black boxes. Click on some of them to see that they do
indeed correspond to the prime numbers.
6. In the second row of the control panel, change the number in the text field labeled
"size" to 2. (To do this, highlight the 20 that's in the field, type 2, and hit return.)
Then click on " do it all" in the first row of the control panel. You'll see patterns
emerge as the Sieve of Eratosthenes proceeds, and the final picture, (if you didn't
resize the drawing window) should look like the pattern in the image above.
7. If the process is too slow for your taste, do this:
• Click on "reset" in the control panel.
• Change "Delay" in the second row of the control panel to 0.
• Click on "Do it all".
• If this is still not fast enough, select" Fast" in the upper right comer of the
control panel, click on "reset ", and click on "do it all" again. Now the
sieve will run as fast as it can on your machine.
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Prime Numbers: Intrapersonal
Rubric

Question

1

2

3

4

Explains who
was
Eratosthenes.
Explains the
steps used in
the activity.
Gives a
detailed
description of
the outcome
of the
activity.
Gives a
detailed
description of
what is a
prime
number
including
examoles.
States
whether the
activity was
useful and
gives a
detailed
review
supporting
their answer.

3

2

1

Explains
Activity
including the
steps.
Explains the
outcome of
the activity.

Explains the
activity
briefly.

Makes some
brief
statements
about the
activity.

Gives a
detailed
description of
what is a
prime
number.

Gives a
statement
about what is
a prime
number.

Fails to
accurately
describe what
.
.
1s apnme
number.

States
whether the
activity was
useful and
gives a brief
review
supporting
their answer.

States
whether the
activity was
useful and
makes a short
statement
why.

States
whether the
activity was
useful.
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Prime Numbers: Bodily/Kinesthetic
Activity (Enchanted Learning, n.d.)
For the following activity you will need to make several cubes. A pattern is provided for
you.

Box
Template

©Enchllntedl.uming.com

Please note: Content on this page was redacted due to copyright concerns.
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Prime Numbers: Bodily/Kinesthetic
Activity: part two

Number
of cubes
2

3
4

5
6

7

8
9

10
11

Total number of
ways

Dimensions
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Prime Numbers: Bodily/Kinesthetic
Answer Key
Number
of cubes

Total number of
ways

Dimensions

2*

I

I by 2

3*

1

1 by 3

4

2

1 by 4; 2 by 2

5*

1

1 by 5

6

2

I by 6; 2 by 3

7*

I

I by7

8

2

I by 8; 2 by 4

9

2

I by 9; 3 by 3

10

2

1 by 10; 2 by 5

11 *

1

1 by 11
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Prime Numbers: Musical
Activity
If time permits you may choose to visit this website,
http://www. u lm. cd u irc,c arc hip rimes/ prn grams/ mus ic/1 is1en/

It has a great explanation of prime numbers and music.
This activity will require you to have access to a musical instrument. The choice is yours
as long as you know how to play it and can read music. You will also need sheet music
paper.
1. Begin by assigning the lowest C note with the prime number of two.
2. This means that the next not, D, will be the prime number three and so on.
3. Write out all of the prime numbers and their corresponding notes. For example:

-e-

E=4,
but not
pnme

4. Complete the scale of primes up to at least the prime number 13.
5. Now compose a short song using only the prime notes. This needs to be written
out on sheet paper.
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Prime Numbers: Musical
Rubric

4

*Student
correctly
identifies all of
the prime notes
up to 13.
*Student
correctly places
all of the notes on
the scale.
*Student's
composition
contains only
prime notes.
*Student's
composition is
correctly written.

3
*Student
identifies all of
the prime notes
up to 13.
*Student's
composition
contains only
prime notes.
*Some notes
misplaced.

2

1

*Student
identifies some of
the prime notes or
has some
composite notes
listed.
*Student's
composition
contains some
composite notes.

*Student
identifies few if
any prime notes
in either the scale
or the
composition.

49

Prime Numbers: Naturalistic
Activity
Patterns occur everywhere in nature. During this activity you will try to discover a pattern
in a spiral of numbers as they relate to prime numbers. This spiral is called the Ulam
spiral and it was discovered nuclear physicist Stanislaw Ulam while he was doodling
during a boring lecture.
1) Cross off number 1, because all primes are greater than 1.
2) Number 2 is a prime, so we can keep it, but we need to cross off the multiples of2 (i.e.
even numbers).
3) Number 3 is also a prime, so again we keep it and cross off the multiples of 3.
4) The next number left is 5 (because four has been crossed off), so we keep it and cross
of the multiples of this number.
5) The final number left in the first row is number 7, so cross off its multiples.
6) You have finished. All of the "surviving" numbers (colored in white below) on your
grid are prime numbers.
7) Do you notice any pattern?
8) Now with the time remaining do a search for "Ulam Spiral on the internet. You will
see a slight pattern emerge once you get a large enough grid.
9) Describe the pattern you discover.
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Prime Numbers: Naturalistic
Answer key
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Prime Numbers: Naturalistic
Activity Grid

101

100

99

98

97

96

95

94

93

92

91

102

65

64

63

62

61

60

59

58

57

90

103

66

37

36

35

34

33

32

31

56

89

104

67

38

17

16

15

14

13

30

55

88

105

68

39

18

5

4

3

12

29

54

87

106

69

40

19

6

1

2

11

28

53

86

107

70

41

20

7

8

9

10

27

52

85

108

71

42

21

22

23

24

25

26

51

84

109

72

43

44

45

46

47

48

49

50

83

110

73

74

75

76

77

78

79

80

81

82

111

112

113

114

115

116

117

118

119

200

201

52

Prime Numbers: Existential
Activity
A prime number is a number that is only divisible by 1 and itself. Throughout the history
human beings have tried to understand the environment. It was (is) important for the
evolution. Often the environment was too complex to understand in its entirety. Humans
were forced to compress information and still be able to tackle it. Sometimes they were
successful and sometimes they failed.
A formula to produce prime numbers doesn't exist. They cannot (yet?) be reduced to
something smaller than itself. They are the basic numbers which all other numbers are
built from. Evety non-prime is divisible by a prime. This characteristic is important in
cryptography. Some species of insect even use primes in reproductive times as an
advantage against predators. (primes are not only a human fantasy). Which leads to the
question: If the billion years of evolution used the advantage of non-compressibility of
the primes to produce organisms, is then man capable to prove the opposite of this
characteristic (Turpel, 2001)?
Now you will discover some of the prime numbers. When you have completed the
second activity page answer the following questions.

1. Discuss the pattern or lack of pattern you discovered.

2. Do you think a formula for determining the prime numbers will ever be
discovered? Why or why not?
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Prime Numbers: Existential
Activity page 2
Prime numbers are those numbers (greater than 1) that cannot be divided by any number
except themselves and one.
The Greek Eratosthenes created a method to find out these prime numbers, although it
only worked over a limited range:
1) Write out the numbers from 1 to 100 in ten rows of 10 like below.
1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

66

67

68

69

70

71

72

73

74

75

76

77

78

79

80

81

82

83

84

85

86

87

88

89

90

91

92

93

94

95

96

97

98

99

100

2) Cross off
number 1 in
black, because
all primes are
greater than 1.
3) Number 2 is a
prime, so we can
keep it, but we
need to cross off
the multiples of 2
in green (i.e.
even numbers).

4) Number 3 is also a prime, so again we keep it and cross off the multiples of 3 in blue.
5) The next number left is 5 (because four has been crossed off), so we keep it and cross
of the multiples of this number in purple.
6) The final number left in the first row is number 7, so cross off its multiples in red.
7) You have finished. All of the "surviving" numbers on your grid are prime numbers.
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Prime Numbers: Existential
Answer key

2

3

12

13

4

6

7

8

18

10

19

23

61

71

72

81
100

Answers to the questions will vary.
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Prime Factorization
Handout (Duncan-Carr, 2000)

Please note: Content on this page was redacted due to copyright concerns.
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Prime Factorization: Logical/ Mathematical
Activity
Directions: Using the method of your choice, show the prime factorization for the
following numbers.
1. 36

2.94

3. 100

4. 1000

Determine the number based on the prime factorization.

5. 2*3*3*7=
6. 2*3*5*7*11=

Explain how you found the prime factorization for problem number 3.
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Prime Factorization: Logical/ Mathematical
Answer key
Directions: Using the method of your choice, show the prime factorization for the
following numbers.
1. 36

2*2*3*3

2.94
2*47

3. 100

2*2*5*5

4. 1000
2*2*2*5*5*5

Determine the number based on the prime factorization.

5. 2*3*3*7= 126
6. 2*3*5*7*11= 2310
Explain how you found the prime factorization for problem number 3.
2 points - Student's response shows complete understanding of the concept or task, as
well as consistent and correct use of applicable information or procedures. Setup and
computations are accurate.
1 point - Student's response shows partial understanding of the concept or task. There
may be minor errors in the use of applicable information or procedures. Setup or
computations may have minor errors.
0 points - Student's response shows very little or no understanding of the concept or task;
or it is unanswered.
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Prime Factorization: Verbal/Linguistic
Activity
Directions: For this activity you will be creating a description of the steps you use in
prime factorization. On the left side of the chart you will create the mathematical steps
involved and on the right side you explain that step in words.
Mathematical Steps
36

Explanation in words
Beginning number.
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Prime Factorization: Verbal/Linguistic
Answer key

36

A
6

Beginning number
Draw two branches off of the given
number.

~

Split the number into two factors of
that number.
Draw two branches off of each of the
factors that is not a prime.
Split each factor into its factors.

2*2*3*3

Draw more branches if the numbers
are not prime. If all numbers are
prime stop and write out the factors
like this.
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Prime Factorization: Visual/ Spatial and Bodily Kinesthetic
Activity
Directions: For this activity you will need 24 manipulatives or objects. Follow the steps
and fill in the information on the factoring tree.
Divide by
------two
How many
groups?

24

____.

~ o w many in
each group?
pnme

Divide by
two
manygroups?

Now write out the numbers in the gray boxes in numerical order. These are all primes and
this is the prime factorization.

Describe what you did to reach your answer.
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Prime Factorization: Visual/ Spatial and Bodily Kinesthetic
Activity
The final answers in the gray boxes when multiplied will be equal to 24.

~

x ~ x ~ x~=24

Use the following scoring criteria.
2 points - Student's response shows complete understanding of the concept or task, as
well as consistent and correct use of applicable information or procedures. Setup and
computations are accurate.
1 point - Student's response shows partial understanding of the concept or task. There
may be minor errors in the use of applicable information or procedures. Setup or
computations may have minor errors.
0 points - Student's response shows very little or no understanding of the concept or task;
or it is unanswered.

(
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Prime Factorization: Interpersonal
Activity
Directions: You and a partner will be responsible for creating your own assignment.
Follow the steps below and be sure to keep a copy of all of your work.
1. Discuss with your partner the handout on prime factorization. Write down the
main points of the handout.
2. Choose a number to factor and teach the process to your partner. Then have your
partner teach the concept to you.
3. Now brainstorm about the information you would want a class poster about prime
factorization. Write down your ideas.
4. Create a poster with your partner about prime factorization.
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Prime Factorization: Interpersonal
Rubric

4

Definition

Example

Neatness and
organization

Poster
provides a
detailed and
accurate
definition of
the conceot
Example
illustrates the
concept
accurately
and is easily
understood
Poster is well
colored and
neat. No
spelling or
grammatical
errors

3

2

1

Poster
provides an
accurate, but
brief
definition

Definition is
not
completely
accurate

Definition is
wrong

Example
illustrates
concept
accurately but
is difficult to
follow

Example is
not
completely
accurate

Example is
incorrect

Poster is
colored, but
has a few
mechanical
errors

Poster is not
colored or has
several
mechanical
errors

Poster is
poorly done
and is
illegible

64

Prime Factorization: Intrapersonal
Activity
Directions: Those individuals who have strength in intrapersonal intelligence the
opportunity to have a personal choice in projects is very important, especially when the
project can be completed alone. You may choose from the following projects.
1. You may create a brochure on prime factorization. The brochure should contain
the following:
A. Definition of a prime number.
B. Definition of prime factorization
C. An example on how to division in prime factorization
D. An example of the factor tree method.
2. You may a map using the factor tree as a model. How you interpret this is up to
you as long as the same information is included as in the brochure.
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Prime Factorization: Intrapersonal
Rubric

4

Definition

Example

Neatness and
organization

Brochure or
map provides
a detailed and
accurate
definition of
the concept
Example
illustrates the
concept
accurately
and is easily
understood
Brochure or
map is well
colored and
neat. No
spelling or
grammatical
errors

3

2

1

Brochure or
map provides
an accurate,
but brief
definition

Definition is
not
completely
accurate

Definition is
wrong

Example
illustrates
concept
accurately but
is difficult to
follow

Example is
not
completely
accurate

Example is
incorrect

Brochure or
map is
colored, but
has a few
mechanical
errors

Brochure or
map is not
colored or has
several
mechanical
errors

Brochure or
map is poorly
done and is
illegible
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Prime Factorization: Musical
Activity
Directions: For this activity you will be creating a song to help students remember how to
do prime factorization. Please include the following information in your song. When you
are done please record the song on video or audio.
A.
B.
C.
D.

Definition of a prime number.
Definition of prime factorization
An example on how to division in prime factorization
An example of the factor tree method.

67

Prime Factorization: Musical
Rubric

4

Definition

Example

Organization

Song
provides a
detailed and
accurate
definition of
the concept
Example
illustrates the
concept
accurately
and is easily
understood
Song is well
organized and
is easy to
follow

3

2

1

Song
provides an
accurate, but
brief
definition

Definition is
not
completely
accurate

Definition is
wrong

Example is
not
completely
accurate

Example is
incorrect

Example
illustrates
concept
accurately but
is difficult to
follow
Song is well
organized and
is can be
followed with
some practice

Song is
Song is
unrecognizable
difficult to
and makes
follow or hear
little sense
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Prime Factorization: Existential
Activity
When Michael Faraday was asked about the use of something or other, he
is said to have replied: 'What is the use of a newborn baby?'
Every time you send a credit card number over the Internet, it gets
encrypted by your browser, and the encryption algorithm is based on
the theory of prime numbers. At some point, electronic money will
become as common as paper money, and _that_ will also be based on the
theory of prime numbers. And what's used more in the real world than
money?
The importance of prime numbers is that any integer can be decomposed
into a product of primes. For example, if you want to know how many
different pairs of numbers can be multiplied to get 360, you can start
trying to write them down,
1 * 360
2 * 180
3 * 120
4 * 90
5 * 72
6 * 60
checking every single number up to 180, and hope that you don't miss
any; or you can decompose 360 into its prime factors,
360 = 2

*2 * 2 * 3 * 3 *5

with the assurance that every factor of 360 will be a product of a
subset of these prime factors.
This kind of analysis is extremely convenient when working with
fractions (since prime factorization tells you which common
denominators are available for any two fractions), when factoring
polynomials ... when doing just about anything where integers are
involved, really.
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Prime Factorization: Existential
Activity continued
Think of it this way. You don't need to learn to multiply, since you
can always use repeated addition to solve any multiplication problem,
right? If you want to know what 398 times 4612 is, you can just start
adding:
398 (1)
398 (2)

796
398 (3)
1194

398 (4)
etc.
Knowing about multiplication saves you time. That's all it does ... but
that's a lot!
Mostly, prime numbers are good for quickly transforming a situation
with zillions of possible outcomes into an equivalent situation with
only a handful of possible outcomes.
Here is another way to think about it: If you're looking for some
needles in a haystack, you can start picking up each piece of straw,
checking to see if it's a needle, and then tossing it over your
shoulder. Or you can use a magnet to find the needles right away.
In mathematics, prime numbers serve the same function as a really,
Really, REALLY big magnet.
In short, knowing about prime and composite numbers will save you enormous amounts
of time in later math classes - and
possibly over the course of your life, if you go into a technical
field.
Knowing that now choose an activity from your second strongest intelligence to do.
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Prime Factorization: Naturalistic
Activity
Directions: Using the factor tree method you will be creating an actual tree out of three
composite numbers. The numbers 192 and 360 will be centered around the trunk of your
tree. Complete the following.
1. Draw or cut out a tree trunk.
2. Place the numbers 192 and 360 at the top of the trunk.
3. Split each number into two factors and color those numbers green unless they are
prime in which case color them according to the key below or use colored paper.
4. Now continue to add your branches and leaves splitting the factors into their
pnmes.

Composite=green
Two=yellow
Three=orange
Five=brown
Seven=red
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Prime Factorization: Naturalistic
Answer key

~f..._.....-----11"[ 10

192

360
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Least Common Multiple
Handout (Duncan-Carr, 2000)

Please note: Content on this page was redacted due to copyright concerns.
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Least Common Multiple
Handout continued (Duncan-Carr, 2000)

Please note: Content on this page was redacted due to copyright concerns.
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Least Common Multiple: Logical/Mathematical
Activity

Find the Least Common Multiple of each number pair

4, 18_ _ _ 16, 5_ _ 39, 13 _ __
12, 20___ 4, 2_ _ _ 9, 12_ __
35, 70_ _ _ 64, 2_ _ _ 64, 4_ __
32,4_ _ _ 4,9_ _ _ 4,44_ __
Choose a problem and describe the steps you used to discover the
LCM. Show all of your work.
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Least Common Multiple: Logical/Mathematical
Answer Key

4, 18= 36 16, 5 =80 39, 13=39
12, 20=60 4, 22 =44 9, 12=36

35, 70=70 64, 2=64 64, 4=64
32, 4=32 4, 9=36 4, 44=44
Explain:
2 points - Student's response shows complete understanding of the concept or task, as
well as consistent and correct use of applicable information or procedures. Setup and
computations are accurate.
1 point - Student's response shows partial understanding of the concept or task. There
may be minor errors in the use of applicable information or procedures. Setup or
computations may have minor errors.
0 points - Student's response shows very little or no understanding of the concept or task;
or it is unanswered.
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Least Common Multiple: Verbal/Linguistic, Visual/Spatial &
Intrapersonal
Activity
Directions: For the following activity you will need two pieces of blank paper to create
two small books. These books should contain the following information:
Book 1:
a. the definition of least common multiple
b. an example of how to use counting out the multiples and finding the least
common multiple
c. all the steps written out with illustrations
Book 2:
a. the definition of least common multiple
b. an example of how to use prime factorization to find it
c. all the steps written out with illustrations
Book making process is on next page.
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Least Common Multiple: Verbal/Linguistic, Visual/Spatial &
Intrapersonal
Activity continued

Folding a Mini Book

Please note: Content on this page was redacted due to copyright concerns.
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Least Common Multiple: Verbal/Linguistic & Intrapersonal
Rubric

4

Definition

Example

Neatness and
organization

Books
provide a
detailed and
accurate
definition of
the conceot
Example
illustrates the
concept
accurately
and is easily
understood
Books are
well colored
and neat. No
spelling or
grammatical
errors

3

2

1

Books
provide an
accurate, but
brief
definition

Definition is
not
completely
accurate

Definition is
wrong

Example
illustrates
concept
accurately but
is difficult to
follow

Example is
not
completely
accurate

Example is
incorrect

Books are
colored, but
has a few
mechanical
errors

Books are not
colored or has
several
mechanical
errors

Books are
poorly done
and is
illegible
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Least Common Multiple: Interpersonal & Kinesthetic
Activity
Directions: For this activity you will need a partner, two thirty-sided dice, paper and
pencil.
Playing the game:
1. Each player rolls the two thirty-sided dice.

2. Each player finds the least common multiple of their two numbers.
3. The player who announces their least common multiple first wins one
point.
4. For each round you must show all of your work and number the round.
5. Play continues for 11 rounds.
6. At the end of the game describe the method you used to find the least
common multiple and write it down on your paper.
Example:
Player One Rolls
13,15
LCM= 195

Player Two Rolls
25,10
LCM=50
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Least Common Multiple: Interpersonal & Kinesthetic
Rubric
5 points - Student's response shows complete understanding of the concept or task, as
well as consistent and correct use of applicable information or procedures. Setup and
computations are accurate.
3 point - Student's response shows partial understanding of the concept or task. There
may be minor errors in the use of applicable information or procedures. Setup or
computations may have minor errors.
0 points - Student's response shows very little or no understanding of the concept or task;
or it is unanswered.
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Least Common Multiple: Musical
Activity
You will need access to a piano keyboard to complete this activity!
1. Assign a number to the entire keyboard beginning at the lowest C.
2. Now counting up through the multiples and playing each note find the least
common multiple for the following numbers.
Example:
C=l
D=2
E=3
F=4
G=5
A=6
B=7
C=8
D=9
E=!O

Find the least common multiple of 2 and 5.
I would play my multiples of two, remembering
which ones I played: D,F,A,C,E
Then I would play my multiples of 5: G,E
E, or 10 is the lowest common note or least
common multiple of 2 and 5.

Find the LCM for:
4and5 _ __
7and14_ _
3and5 _ __
I0and25 _ __
6and8,_ __
Describe how you could find the least common multiple with just a paper and pencil.
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Least Common Multiple: Musical
Answer Key and Scoring Scale

4 and 5

20

7 and 14_,lc:t4_
3and5

15
50

10 and 25
6 and 8

24

Explain:
5 points - Student's response shows complete understanding of the concept or task, as
well as consistent and correct use of applicable information or procedures. Setup and
computations are accurate.
3 point- Student's response shows partial understanding of the concept or task. There
may be minor errors in the use of applicable information or procedures. Setup or
computations may have minor errors.
0 points - Student's response shows very little or no understanding of the concept or task;
or it is unanswered.
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Least Common Multiple: Naturalistic & Existential
Activity
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8
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8
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1
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4

5
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7

8
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1
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8
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8
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2
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4
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8
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1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19 20

Fill in the rest of the chart starting on the third row with multiples of four followed by the
fourth row and multiple of five. Continue this until you get down to the last row with
multiples of 11.
Answer the following questions:
1. What is the least common multiple of 2 and 3?

2. What is the least common multiple of 3 and 6?
3. What patterns did you notice?
4. Now try using the prime factorization method to find the least common multiple
of 6 and 8. How much farther out would your chart have to be to find your
answer?
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Least Common Multiple: Naturalistic & Existential
Answer Key
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1. What is the least common multiple of 2 and 3? 6
2. What is the least common multiple of 3 and 6? 6
3. What patterns did you notice? Answers will vary
4. Now try using the prime factorization method to find the least common multiple
of 6 and 8. How much farther out would your chart have to be to find your
answer?

6=2*3
8=2*2*2
2*2*2*3=24

1
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Greatest Common Factor
Handout (Duncan-Carr, 2000)

Please note: Content on this page was redacted due to copyright concerns.
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Handout continued (Duncan-Carr, 2000)

Please note: Content on this page was redacted due to copyright concerns.
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Greatest Common Factor: Logical/Mathematical
Activity

Directions: Find the greatest common factor for both numbers
below.

1. 165, 25

2.20,60

3.18,36

4. 99,33

5. 160,20

6. 30,120

7.9,5

8. 160, 80

9. 54,180

10. 104, 117

11. 48, 120

12. 17,25

Now choose a problem and explain the steps you used to obtain
your answer.
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Greatest Common Factor: Logical/Mathematical
Activity

Directions: Find the greatest common factor for both numbers
below.

1. 165, 25=5

2.20,60=20

3. 18,36=18

4.99,33=33

5. 160,20=20

6.30, 120=30

7.9,5=1

8. 160,80=80

9.54, 180=18

10. 104, 117=13

11. 48, 120=24

12. 17,25=1

Explain:
5 points - Student's response shows complete understanding of the concept or task, as
well as consistent and correct use of applicable information or procedures. Setup and
computations are accurate.
3 point - Student's response shows partial understanding of the concept or task. There
may be minor errors in the use of applicable information or procedures. Setup or
computations may have minor errors.
0 points - Student's response shows very little or no understanding of the concept or task;
or it is unanswered.
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Greatest Common Factor: Verbal/Linguistic & Intrapersonal
Activity
For this activity you will need the following materials:

•
•
•

•
•

1 sheet of 8 1/2" by 11" paper
2 pieces of cardboard 3 1/4" by 2 3/4"
1 small rubber band
glue
markers

Complete the following steps for you book:
1. Fold the piece of paper in halflengthwise (hotdog style) and cut along the fold.
2. Take on of the pieces and fold it in half

3. Fold the top page in half by folding it back to meet the fold.

4. Flip it over and repeat.

5. Now glue a piece of cardboard to the front, flip it over and repeat.
6. You should now have a book that has four sections to it when it is opened. Here is
what needs to be included in your book.
• Definition of greatest common factor
• Example of using factors to find the GCF
• Example of how to use the prime factorization method
• Example of how to use divisors
• The answer to "What is the GCF of 104 and 117?" and an explanation of
how you solved the problem.
7. Now use a rubber band to keep your book closed.
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Greatest Common Factor: Verbal/Linguistic & Intrapersonal
Rubric

4

Definition

Example

Neatness and
organization

Books
provide a
detailed and
accurate
definition of
the conceot
Example
illustrates the
concept
accurately
and is easily
understood
Books are
well colored
and neat. No
spelling or
grammatical
errors

Answer to example problem:
The GCF of 104 and 117 is 13.

3

2

1

Books
provide an
accurate, but
brief
definition

Definition is
not
completely
accurate

Definition is
wrong

Example
illustrates
concept
accurately but
is difficult to
follow

Example is
not
completely
accurate

Example is
incorrect

Books are
colored, but
has a few
mechanical
errors

Books are not
colored or has
several
mechanical
errors

Books are
poorly done
and is
illegible
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Greatest Common Factor: Visual/Spatial & Kinesthetic
Activity
You will be using colored rods to assist you in determining the GCF in several problems.

W R Lg P Y G B Br Bl 0
Example:

I

6rod

8rod

What is the GCF of 6 and 8?
Which colored rod will divide both 6 and 8?
The

I red 2 rod will. The GCF of 6 and 8 is 2.

I

Now find the GCF for the following pairs of numbers. Show your work.
1)
2)
3)
4)

10 and 5
18 and36
17 and 25
6 and33

Now find the GCF of 104 and 117. lt would not be useful to use the rods so try to figure
out a way to do it without. Explain how you got your answer.
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Greatest Common Factor: Visual/Spatial & Kinesthetic
Answer key
1. 10 and 5=

5

rn
2. 18 and 36=18

3. 7 and25=1

I! II II I!
4. 6and33=3

L :"~·"· ·c:I
The GCF of 104 and 117 = 13
5 points - Student's response shows complete understanding of the concept or task, as
well as consistent and correct use of applicable information or procedures. Setup and
computations are accurate.
3 point- Student's response shows partial understanding of the concept or task. There
may be minor errors in the use of applicable information or procedures. Setup or
computations may have minor errors.
0 points - Student's response shows very little or no understanding of the concept or task;
or it is unanswered.
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Greatest Common Factor: Interpersonal & Musical
Activity
With a partner come up with a song, rap, chant or rhyme that accurately describes how to
find the GCF of the following numbers.
104 and 117
Your project must include the following information:

• Definition of greatest common factor
•
•
•

Example of using factors to find the GCF
Example of how to use the prime factorization method
Example of how to use divisors
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Greatest Common Factor: Interpersonal & Musical
Survey
Please complete the following infmmation based on the presentation you observed.
5 = outstanding
4 = great
3 = good
2 = o.k.
1 = needs help!
1. The presentation was well organized and rehearsed.
Errors were not noticeable
2. I heard the definition for greatest common factor.
3. The definition of GCF was correct.
4. I heard the example for using factors.
5. The example for factors was correct.
6. I heard the example for using prime factorization.
7. The prime factorization was correct.
8. I heard the example for the divisor method.
9. The divisor method was correct.
10. The correct answer of 13 was heard.
Total
Comments:

95

Greatest Common Factor: Naturalistic & Existential
Activity
For this activity you will be creating Venn Diagrams to determine the greatest common
factor of certain numbers.
Example:
Find the GCF of 36 and 48.
36's factors are 1,2,3,4,6,9,12,18,36
48's factors are l,2,3,4,6,8,12,l6,24,48
The common factors are 1,2,3,4,6,l
The greatest common factor is 12.

Now complete the following problems. Show your work!

1. 165, 25=

2.20,60=

3. 18,36=

4.99,33=

5. 160,20=

6.30, 120=

7.9,5=

8. 160,80=

9.54, 180=

10. 104, 117=

Explain how you got your answer to #10.
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Greatest Common Factor: Naturalistic & Existential
Answer Key

1. 165, 25=5

2.20,60=20

3. 18,36=18

4.99,33=33

5. 160,20=20

6.30, 120=30

7.9,5=1

8. 160,80=80

9. 54, 180=18

10. 104, 117=13

Explain:
5 points - Student's response shows complete understanding of the concept or task, as
well as consistent and correct use of applicable information or procedures. Setup and
computations are accurate.
3 point - Student's response shows partial understanding of the concept or task. There
may be minor errors in the use of applicable information or procedures. Setup or
computations may have minor errors.
0 points - Student's response shows very little or no understanding of the concept or task;
or it is unanswered.
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Factors: Problem Solving
Activity

For the next 144 days, Earth's newest space colony will be floating through the
area between Mars and Jupiter known as the asteroid belt. Most of the asteroids,
which will be constantly bombarding the colony, are no larger than a baseball. But
there are five huge asteroids, which scientists have named Alpha, Beta, Cephalon
Delta, and Erthon, which will occasionally orbit the colony. The scientists are
advising everyone to stay inside during any time that all of these huge asteroids
orbit the colony at the same time. Alpha will orbit the colony every 6 days, Beta
every 4 days, Cephalon every 9 days, Delta every 12 days, and Erthon every 18
days. How many days will the inhabitants of the space colony have to spend inside
in the next 144 days?
Explain in detail how you found your answer using words, numbers, and/or
pictures. Do not erase any mistakes, draw a line through them and continue
working.
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Factors: Problem Solving
Rubric (Washington State Commission on Student Learning, 1995)

Problem
Solving

4

3

2

1

Thoroughly
investigates
the solution.
Uses all
applicable
information
and
mathematical
concepts and
procedures
related to the
problem.
Constructs
elegant,
efficient, valid
solutions
usmg
applicable
tools and
workable
strategies.

Investigates
the situation.
Uses most
applicable
information
related to the
problem.
Uses.
mathematical
concepts and
procedures.
Constructs
viable/
acceptable
solutions
using
applicable
tools and
workable
strategies.

Investigates
the situation,
but may omit
some issues of
information.
Uses some
applicable
information
related to the
problem.
Uses some
applicable
concepts and
procedures.
Constructs
solutions
using
applicable
tools and
workable
strategies,
solution may
not completely
address all
issues and
strategies may
have flaws.

Attempts to
investigate the
solution.
Uses some
applicable
information
related to the
problem.
Uses few
applicable
mathematical
concepts and
procedures.
Attempts a
solution,
however
mostly
incomplete or
not effective.
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Factors Game: Mathematical Communication
Number Sense Activity
This activity is for everyone. You will need a partner to play this game.
Instructions:
Player one chooses any number below and circles it using a colored pen. Player 1 gets
that many points. Player 2 then uses a different colored pen to circle all of the uncircled
factors of that number, and player 2 gets all of those points.
The players then switch turns: player 2 chooses an uncircled number and gets those
points, and player 1 circles all the factors of that number that are not already circled and
gets those points.

If a player chooses a number that has no uncircled factors left, the player gets those
points, but loses his or her next turn at choosing a number.
Play is continued until there are no uncircled numbers that have any uncircled factors left.

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Play several games and watch for patterns. Then complete the worksheet.
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Factors Game: Mathematical Communication
Number Sense Worksheet (Washington State Commission on Student Learning, 1998)
1. Below describe how one of your games progressed step-by-step. Show each
player's turn, and explain why each person made the plays shown.

2. What strategies do you see for winning? What would not be a successful way to
play? Use words, numbers, pictures or any combination of these to clearly explain
your answer. Use the handout to guide your work.
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Factors Game: Mathematical Communication
Number Sense Handout (Washington State Commission on Student Learning, 1998)
Student Checklist for
Mathematical Communication

Activity Name

Factors Game

I developed a plan for collecting
information.
I collected information from various
sources.

il

..0
~

0"'
~

"' e
·8 §
"'e.n-"
0

I showed my interpretation and
understanding of the information in an
organized manner.

~"'
ii ..0iii
efr "''O

I shared my information and ideas using
mathematical and everyday language.

'O

"'"'

00

Pe:

§

Student Name._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
Peer Evaluator_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __
Comments:

YES

NO
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Unit Test
Concepts: Prime Numbers, Least Common Multiple, and Greatest Common Factor

Multiple Choice (1 pt. each)
Please answer the following questions.
1. Which of the following numbers is prime?
a. 7
b. 12
C. 16
d. 24
2. Which is the Least Common Multiple of 30 and 45?
a. 1350
b. 15
C. 225

d. 90
3. Which is the Greatest Common Factor of 30 and 45?
a. 1350
b. 15
C. 225

d. 90
Short Answer (2 pts. each)
Use words, numbers, and/or pictures to explain your answer.
1. Two classes are to be combined to see a presentation on hand washing. Class A
has 24 students in it and will sit behind class B. Class B has 30 students. The
combined classes must have the same number of columns of seats. What is the
!!reatest number of columns in which thev can sit?
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Unit Test
Concepts: Prime Numbers, Least Common Multiple, and Greatest Common Factor
Continued
2. Hot dogs come in packages of 10. Hot dog buns come in packages of 8. What is
the least number of packages you could order to have an equal number of hot
dogs and buns?

Extended Response (3 pts.)
Explain your method for determining if a number is prime and give an example showing
the steps you used.
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Unit Test: Answer Key
Concepts: Prime Numbers, Least Common Multiple, and Greatest Common Factor

Multiple Choice (1 pt. each)
Please answer the following questions.
4. Which of the following numbers is prime?

G07
b. 12
C. 16
d. 24
5. Which is the Least Common Multiple of 30 and 45?
a. 1350
b. 15
C. 225

®90
6. Which is the Greatest Common Factor of 30 and 45?
a. 1350
CD 15
C. 225

d. 90
Short Answer (2 pts. each)
Use words, numbers, and/or pictures to explain your answer.
3. Two classes are to be combined to see a presentation on hand washing. Class A
has 24 students in it and will sit behind class B. Class B has 30 students. The
combined classes must have the same number of columns of seats. What is the
.?
greatest numb er of co Iumns m w h"ICh they can Sit.
AAAA
AAAA
AAAA
AAAA
AAAA
AAAA

BBBBB
BBBBB
BBBBB
BBBBB
BBBBB
BBBBB

The number of columns must divide both 24 and 30. The factors of 30 are
1,2,3,5,6,10,15,30 and the factors of24 are 1,2,3,4,6,8,12,24. The highest factor
in common is 6, so the seats should be in columns of six. Class A would sit in 6
columns and 4 rows and class B would sit in 6 columns and 5 rows.

105

Unit Test
Concepts: Prime Numbers, Least Common Multiple, and Greatest Common Factor
Continued
4. Hot dogs come in packages of 10. Hot dog buns come in packages of 8. What is
the least number of packages you could order to have an equal number of hot
dogs and buns?

The number ofhotdogs could be 10,20,30,40,50, ... The number of buns could
be 8,16,24,32,40,48, ... The number of buns and hotdogs meets at 40, 80, 120.
we want the least number so it is 40. Therefore we could bv 4 oackages of
hotdo2:s and 5 oacka2:es of buns.

Extended Response (3 pts.)
Explain your method for determining if a number is prime and give an example showing
the steps you used.
3 points: Student's response shows complete understanding of the concept or task as well
as consistent and correct use of procedures. Setup and computations are accurate.
2 points: Student's response shows complete understanding of the concept or task. Setup
and computations have minor errors.
1 point: Student's response shows partial understanding of the concept or task. Setup and
computations have some errors.
0 points: Student's response shows very little or no understanding of the concept or task:
or the question may be left unanswered.

106

Equivalent Fractions & Reducing
Handout
Equivalent fractions are different fractions that name the same amount.
Examples:
The fractions 1/2, 2/4, 3/6, 100/200, and 521/1042 are all equivalent fractions.
The fractions 3/7, 6/14, and 24/56 are all equivalent fractions.
We can test if two fractions are equivalent by cross-multiplying their numerators and
denominators. This is also called taking the cross-product.
Example:
Test if3/7 and 18/42 are equivalent fractions.
The first cross-product is the product of the first numerator and the second denominator:
3 A-42= 126.
The second cross-product is the product of the second numerator and the first
denominator: 18 A- 7 = 126.
Since the cross-products are the same, the fractions are equivalent.
7 * 18 = 126
3 * 42 = 126

Example:
Test if2/4 and 13/20 are equivalent fractions.
The first cross-product is the product of the first numerator and the second denominator:
2A-20=40.
The second cross-product is the product of the second numerator and the first
denominator: 4 A- 13 = 52.
Since the cross-products are different, the fractions are not equivalent. Since the second
cross-product is larger than the first, the second fraction is larger than the frrst.
4 * 13 = 52
2 * 20=40
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Equivalent Fractions & Reducing
Handout (Duncan-Carr, 2000)

Please note: Content on this page was redacted due to copyright concerns.
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Equivalent Fractions & Reducing: Logical /Mathematical
Activity
Equivalent Fractions: State whether the two fractions are equivalent or not and explain
how you know.
1.

36
102

12
34

2.

23
42

U
21

Reducing Fractions: Turn the following numbers into their simplest or reduced form.
Explain the steps you used in solving problem #3 and show all of your work for all of the
problems.
1.

2.
27

2. 25
35

3. 39
52
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Equivalent Fractions & Reducing: Logical /Mathematical
Activity
Equivalent Fractions: State whether the two fractions are equivalent or not and explain
how you know.
1.

36
102

12
34

2.

23
42

.Ll.
21

These fractions are equivalent because when I
cross-multiplied I got 1224 each time. Also when I
reduced the fractions they were both 6/17.
These fractions are not equivalent because when I
cross-multiplied I ended up with 483 and 546. These
are not equal. Also they could not be reduced and they
are not equal.

Reducing Fractions: Tum the following numbers into their simplest or reduced form.
Explain the steps you used in solving problem #3 and show all of your work for all of the
problems.
4. 2.
27

Nine can divide both the numerator and
denominator resulting in 1/3.

5. 25
35

Five can divide both the numerator and
denominator resulting in 5/7.

6. 39
52

At first it doesn't look like it will reduce, but when
you factor you get 3 * 13, and 2 * 2 * 13. The
numerator and denominator can be divided by 13,
resulting in 3/4.
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Equivalent Fraction & Reducing: Verbal/Linguistic
Activity
For this activity you will need the following:

• scissors
• glue
•
•

one 8 1/2 by 11 sheet of tag board
template of Envelope 2 (Donovan, 1999)

1. Trace the template onto the tag board and make the envelope according to the
directions.
2. Cut out four note cards from the tag board using the template.
3. Include the following information on the note cards
• Definition of equivalent fractions.
• How to determine if a fraction is equivalent with an example.
• Definition of simplified fraction.
• How to reduce fractions with an example.
These are some suggested problem for your examples.
Equivalent fractions
36
12
102
34
23

.Ll.

42

21

Simplify

2.
27

25
35
39

52
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Equivalent Fraction & Reducing: Verbal/Linguistic
Activity Template (Donovan, 1999)

Please note: Content on this page was redacted due to copyright concerns.

(
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Equivalent Fractions & Reducing: Verbal/Linguistic
Rubric

4

Definition

Example

Neatness and
organization

Cards provide
a detailed and
accurate
definition of
the concept
Example
illustrates the
concept
accurately
and is easily
understood
Cards are
well colored
and neat. No
spelling or
grammatical
errors

3

2

1

Cards provide
an accurate,
but brief
definition

Definition is
not
completely
accurate

Definition is
wrong

Example
illustrates
concept
accurately but
is difficult to
follow

Example is
not
completely
accurate

Example is
incorrect

Cards are
colored, but
has a few
mechanical
errors

Cards are not
colored or has
several
mechanical
errors

Cards are
poorly done
and is
illegible
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Equivalent Fractions & Reducing: Visual/Spatial &
Kinesthetic
Activity
This activity will require graph paper. Follow the directions for the example and then try
the problems.
1/3 =2/6

In the first one
1/3 is shaded in
the second 2/6 is
shaded. Both
shaded areas are
equal.
Now on a piece of graph paper complete the following problems.
Equivalent Fractions:
12
34

Q
17

1

.8.

25

32

Are these fractions equal? Explain how you know. Show your work.

Reducing Fractions:
Can these fractions be reduced? From the example above I know that 2/6 can be reduced
to 1/3 because I can see three equal sections and the numerator and denominator can be
divided by three. Show all of your work and explain one of the problems.

8/32=
5/25 =
21/28 =
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Equivalent Fractions & Reducing: Visual/Spatial &
Kinesthetic
Answer key and rubric
Equivalent Fractions and Reducing Explanations:
3 points: Student's response shows complete understanding of the concept or task as well
as consistent and correct use of procedures. Setup and computations are accurate.
2 points: Student's response shows complete understanding of the concept or task. Setup
and computations have minor errors.
1 point: Student's response shows partial understanding of the concept or task. Setup and
computations have some errors.
0 points: Student's response shows very little or no understanding of the concept or task:
or the question may be left unanswered.
Reducing Answers:
8/32 = 1/4

5125 = 1/4
21/28 = 3/4
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Equivalent Fractions & Reducing: Interpersonal
Activity
Congratulations, you and your partner have just been selected to be the committee that
decides who gets to join your high-class club. It is your job to determine if the applicants
meet the entrance requirements.
You and your partner are both related to One Fourth. She was the founding member way
back in 1644. Only those that are related to One Fourth may be members. Here is how
you determine if someone is related. We will use some family history to show you an
example.
One Fourth had a daughter named Two Eighths. The relationship is in the name and not
actual bloodline. We can use cross multiplication to see if they are equivalent.
~

2.= 8
4--8=8
Because they both resulted in eight we know they are equivalent, but can 2/8 reduce
down to 1/4? Yes, we know they are related because the numerator and denominator of
2/8 can both be divided by two; resulting in 1/4.
You will find a set of application cards on the next page. Cut them out and split them
between you and your partner. You will each decide individually if the person meets the
club criteria by first checking to see if they are equivalent and then checking to see if they
reduce down to 1/4.
When you have made your decision give your partner your cards and have them check
them. If you are both in agreement sign the card and state why or why not the person was
admitted on the back of the card. (In other words explain and show your work.)
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Equivalent Fractions & Reducing: Interpersonal
Activity Candidate Cards
Name: 52/208
Name: 36/144
Equivalent:
Equivalent:
Related:
Related:
Signature:
Signature:
Signature
Signature
Name: 47/164

Name: 25/100

Equivalent:

Equivalent:

Related:

Related:

Signature:

Signature:

Signature

Signature

Name: 41/164

Name: 23/84

Equivalent:

Equivalent:

Related:

Related:

Signature:

Signature:

Signature

Signature

Name: 7/28

Name: 14/56

Equivalent:

Equivalent:

Related:

Related:

Signature:

Signature:

Signature

Signature
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Equivalent Fractions & Reducing: Interpersonal
Answer Kev
Name: 52/208
Name: 36/144
Equivalent: yes
Equivalent: yes
Related: yes
Related: yes
Signature:
Signature:
Signature
Signature
Name: 47/164

Name: 25/100

Equivalent: no

Equivalent: yes

Related: no

Related:

Signature:

Signature:

Signature
Name: 41/164

Signature
Name: 23/84

Equivalent: yes

Equivalent: no

Related: yes

Related: no

Signature:

Signature:

Signature
Name: 7/28

Signature
Name: 14/56

Equivalent: yes

Equivalent: yes

Related: yes

Related: yes

Signature:

Signature:

Signature

Signature

Answers will vary for explanations.
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Equivalent Fractions & Reducing: Intrapersonal
Activity
You will access to a computer with Internet capabilities.

1. Go to this site and play the game. http://www.funbrain.com/fract/
2. Choose a level ( try to do the hardest first)
3. Play one round, but before you complete it write down two of the problems and
explain how you determined your answer.
4. Write your best score down.
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Equivalent Fractions & Reducing: Intrapersonal
Rubric
3 points: Student's response shows complete understanding of the concept or task as well
as consistent and correct use of procedures. Setup and computations are accurate.
2 points: Student's response shows complete understanding of the concept or task. Setup
and computations have minor errors.
1 point: Student's response shows partial understanding of the concept or task. Setup and
computations have some errors.
0 points: Student's response shows very little or no understanding of the concept or task:
or the question may be left unanswered.
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Equivalent & Reducing Fractions: Musical, Naturalistic, &
Existential
Activity (Caniglia, 1995)

Please note: Content on this page was redacted due to copyright concerns.
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Equivalent & Reducing Fractions: Musical, Naturalistic, &
Existential
Activity Handout

Student Checklist for
Mathematical Communication
Activity Name

Equivalent Fractions

I developed a plan for collecting
information.
I collected information from various
sources.

k

"".;"
0

~

"k
-~ fr I showed my interpretation and
§ 2 understanding of the information in an
k
....
Oil
"
0"" organized manner.
"

""'

~

"

I'::

""

~ ~

00

Cl)

if.,,,

iZ §

I shared my information and ideas using
mathematical and everyday language.

YES

NO
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Equivalent & Reducing Fractions: Musical, Naturalistic, &
Existential
Rubric
3 points: Student's response shows complete understanding of the concept or task as well
as consistent and correct use of procedures. Setup and computations are accurate.
2 points: Student's response shows complete understanding of the concept or task. Setup
and computations have minor errors.
1 point: Student's response shows partial understanding of the concept or task. Setup and
computations have some errors.
0 points: Student's response shows very little or no understanding of the concept or task:
or the question may be left unanswered.

(
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Comparing Fractions
Handout
1. To compare fractions with the same denominator, look at their numerators. The
larger fraction is the one with the larger numerator.
2. To compare fractions with different denominators, take the cross product. The
first cross-product is the product of the first numerator and the second
denominator. The second cross-product is the product of the second numerator
and the first denominator. Compare the cross products using the following rules:
a. If the cross-products are equal, the fractions are equivalent.
b. If the first cross product is larger, the first fraction is larger.
c. If the second cross product is larger, the second fraction is larger.
Example:

Compare the fractions 3/7 and 1/2.
The first cross-product is the product of the first numerator and the second denominator:

3 A-2=6.
The second cross-product is the product of the second numerator and the first
denominator: 7 A- 1 = 7.
Since the second cross-product is larger, the second fraction is larger.
Example:
Compare the fractions 13/20 and 3/5.
The first cross-product is the product of the first numerator and the second denominator:

s A-13 = 65.

The second cross-product is the product of the second numerator and the first
denominator: 20 A- 3 = 60.
Since the first cross-product is larger, the first fraction is larger.
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Comparing Fractions
Handout continued
Another way is to find the Lowest Common Denominator (LCD)
For this you could factor out the denominators.

2
6

2*3

.3.
4

2 * 2 * 3 = 12
Twelve is your Lowest Common
Denominator.

2*2

The next step would be to set the fractions equal to twelfths.

2
6

12

.3.

'l

4

12

How many times does six go into 12? (2)
Two times five equals? (10) 10/12
How many times does 4 go into 12? (3)
Three times three equals? (9) 9/12
10>9 therefore 5/6 > 3/4
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Comparing Fractions: Logical/Mathematical
Activity
Using>,<, and= compare the following fractions. Explain how you got your answer and
show all of your work.
1. 2/3_1/3

2. 2/3_4/5

3. 5/9_7/8

4. 30/31 _ _7/12
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Comparing Fractions: Logical/Mathematical
Answer Key
1. 2/3 _2_ 1/3

2. 2/3_<_4/5

3. 5/9~7/8

4. 30/31

>

7/12

3 points: Student's response shows complete understanding of the concept or task as well
as consistent and correct use of procedures. Setup and computations are accurate.
2 points: Student's response shows complete understanding of the concept or task. Setup
and computations have minor errors.
1 point: Student's response shows partial understanding of the concept or task. Setup and
computations have some errors.
0 points: Student's response shows very little or no understanding of the concept or task:
or the question may be left unanswered.
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Comparing Fractions: Verbal/Linguistic, Spatial &
Intrapersonal
Activity
For this activity you may choose to make a mini-book, a brochure, or a step by step
guide.
The information that should be included on this guide is ...
1. A written description of the process you would use to compare fractions.
2. An illustrated example of how you would compare fractions.
3. Show the answers for each problem.

Here are the problems for you to use.

2/3_4/5
5/9_7/8
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Comparing Fractions: Verbal/Linguistic, Spatial &
Intrapersonal
Rubric and Answer Key
2/3 _5:,_4/5

5/9_<_7/8

Example

Neatness and
organization

4

3

2

1

Example
illustrates the
concept
accurately
and is easily
understood
Project is
well colored
and neat. No
spelling or
grammatical
errors

Example
illustrates
concept
accurately but
is difficult to
follow

Example is
not
completely
accurate

Example is
incorrect

Project is
colored, but
has a few
mechanical
errors

Project is not
colored or has
several
mechanical
errors

Project is
poorly done
and is
illegible

129

Comparing Fractions: Interpersonal & Kinesthetic
Activity
With a partner you are to develop a lesson on Compaiing Fractions for a student who is a
kinesthetic learner. You will be scored on the completeness of the lesson as well as the
evaluation from the student you teach.
The following must be contained in your lesson.

•
•
•

•

A written description of the process you will use to teach how to compare
fractions.
An illustrated example of how you would compare fractions .
An assessment to determine your student's understanding .
An answer key with rubric to score the assessment.

You will be required to turn in all of your work and the assessment you administered.
Please give your student the evaluation form found on the next page.

* Remember a kinesthetic learner likes hand-on activities and needs to see a physical
model.
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Comparing Fractions: Interpersonal & Kinesthetic
Peer Evaluation
Rate the lesson you were just taught using the following scale.
4 Outstanding
3 Good
20.K.
1 Sorry, but nice try.
1. The lesson was clear and easy to understand. I had not problem following along. _ _
2. I understand how to compare fractions _ _
3. I was given a physical model to help demonstrate the concept._ _
4. I felt the assessment was written well. _ _
5. I felt successful on the assessment. _ _
Comments:
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Comparing Fractions: Musical
Activity
Develop a song or rap to describe the steps you would use to compare fractions.
Then try the following problems as you sing or rap. Modify you song as needed.
Using>,<, and= compare the following fractions. Show your work.

2/3_1/3

2/3_4/5

5/9_7/8

30/31 _ _7/12
Write down your song and include it with your work.
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Comparing Fractions: Musical
Answer Key and Rubric
2/32._l/3

2/3__s,__4/5

5/9_<_7/8

30/31

> 7/12

3 points: Student's song and work show complete understanding of the concept or task as
well as consistent and correct use of procedures. Setup and computations are accurate.
2 points: Student's song and work show complete understanding of the concept or task.
Setup and computations have minor errors.
1 point: Student's song and work show partial understanding of the concept or task. Setup
and computations have some errors.
0 points: Student's song and work show very little or no understanding of the concept or
task: or the question may be left unanswered.
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Comparing Fractions: Naturalistic
Activity

Butterflies are truly beautiful creatures. For this
activity you will be designing your own butterflies while you compare fractions. Your
butterflies will be a bit blocky or round, but I'm sure they will be beautiful.
Here is an example of a problem.
Compare 3/4 to 5/7

'-

By looking at the picture we can see that 3/4 is larger than 5/7. O.K. it would look better
if I had done this on graph paper, but you get the idea. You could also use fraction
circles.
Compare the following fractions. Use<,>, and = to answer. Show your butterflies and
then explain bow it could be done mathematically using words.

5/12

6/7

4/9

5/6

3/4 _ _9/12
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Comparing Fractions: Naturalistic
Answer Key and Rubric
Compare the following fractions. Use <, >, and = to answer. Show your butterflies and
then explain how it could be done mathematically using words.
5/12_<_6/7
4/9_<_5/6
3/4 -=----9/12

Example

Neatness and
organization

4

3

2

I

Example
illustrates the
concept
accurately
and is easily
understood
Project is
well colored
and neat. No
spelling or
grammatical
errors

Example
illustrates
concept
accurately but
is difficult to
follow

Example is
not
completely
accurate

Example is
incorrect

Project is
colored, but
has a few
mechanical
errors

Project is not
colored or has
several
mechanical
errors

Project is
poorly done
and is
illegible
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Comparing Fractions: Existential
Activity (Knott, 2001)

Egyptian Fractions
The Egyptians of 3000 BC had an interesting way to represent fractions.
Although they had a notation for 1/2 and 1/3 and 1/4 and so on (these are called
reciprocals or unit fractions since they are 1/n for some number n), their notation did
not allow them to write 2/5 or 3/4 or 4/7.
Instead, they were able to write any fraction as a sum of unit fractions where all the unit
fractions were different.
For example,
3/4 = 1/2 + 1/4
6/7

= 1/2 + 1/3 + 1/42

Writing a fraction as a sum of distinct unit fractions is called writing it as an Egyptian
Fraction.

Why use Egyptian fractions today?
For two very good reasons:
*
The first reason is a practical one.
Suppose you have 5 sacks of grain to share between 8 people, so each would receive 5/8
of a sack of grain in terms of present-day fractions. How are you going to do it simply,
without using a calculator? You could try pouring the 5 sacks of grain into 8 heaps and,
by carefully comparing them, perhaps by weighing them against each other, balance them
so they are all the same! But is there a better way?
*
The second is that is much easier to compare fractions using Egyptian fractions
than it is by using our present-day notation for fractions! For instance:
Which is bigger:
5/8 or 4/7?
but remember - you are not allowed to use your calculator to answer this!
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Comparing Fractions: Existential
Activity continued ...
A practical use of Egyptian Fractions

So suppose Fatima has 5 sacks of grain to share among the 8 workers who have helped
dig in her field this week and clear the irrigation channels. Pause for a minute and decide
how YOU would solve this problem before reading on. ....

First Fatima sees that they all get at least half a sack of grain, so she gives all 8 of them
half a sack each, with one sack left.
Now it is easy to divide one sack into 8, so they get an extra eighth of a sack each and all
the sacks are divided equally between the 5 workers. On the picture here they each
receive one red part (1/2 a sack) and one green part (1/8 of a sack):

and 5/8 = 1/2 + 1/8
Things to do

1. Suppose Fatima had 3 sacks of grain to share between 4 people. How would she do it?
2. and what if it was 2 sacks amongst 5 people?
3. or 4 sacks between 5 people?
4. What about 13 loaves to share among 12 people? We could give them one sack each
and divide the 13th into 13 parts for the final portion to give to everyone.
Try representing 13/12 as 1/2 + 1/3 + 1/* . What does this mean - that is, how would you
divide the sacks using this representation?
Was this easier?
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Comparing Fractions: Existential
Activity continued ...
Comparing Egyptian fractions
Which is larger: 3/4 or 4/5?
We could use decimals so that 3 /4 =0.75 whereas 4/5 =0.8 so we can see that 4/5 is
bigger.
Could you do this without converting to decimals?
What common fraction could we convert both 3/4 and 4/5 into?
20 would do so that
3/4 = 15/20 whereas
4/5 = 16/20
so again we can easily see that 4/5 is larger than 3/4.
Using Egyptian fractions we write each as a sum of unit fractions:
3/4 = 1/2 + 1/4
4/5 = 1/2 + 3/10 and, expanding 3/10 as 1/4 + 1/20 we have
4/5 = 1/2 + 1/4 + 1/20
We can now see that 4/5 is the larger - by exactly 1/20.
Things to do
Which is larger: 4/7 or 5/8?
2.
Which is larger: 3/11 or 2/7?
1.

Try doing this with both the method you learned in class and the Egyptian. Show all of
your work and explain your steps in words.
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Comparing Fractions: Existential
Rubric
3 points: Student's response shows complete understanding of the concept or task as well
as consistent and correct use of procedures. Setup and computations are accurate.
2 points: Student's response shows complete understanding of the concept or task. Setup
and computations have minor errors.
1 point: Student's response shows partial understanding of the concept or task. Setup and
computations have some errors.
0 points: Student's response shows very little or no understanding of the concept or task:
or the question may be left unanswered.
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Mixed Fractions
Handout

Improper Fractions to mixed numbers
The following instructions are the steps to change improper fractions to mixed
numbers!! An improper fraction is a fraction that has a numerator that is LARGER
than the denominator. 3/3 (three halves) is improper because 3 is bigger than 2.
One way you can change an improper fraction to a mixed number is by making a
picture. For example, 3/2 (three halves) can change into the mixed number 1 1/2 (one
and a half). They both mean the exact same amount! Here's a picture to help you see
why.

Three halves
3/2

is the same as

=

1 whole and another halt
1 1/2

Another way to change an improper fraction to a mixed number is to just use division.
The first thing you need to do is divide the numerator by the denominator. Such as 3
divided by 2 = 1 remainder 1. So you take the quotient/answer (1) and use that as the
whole number. Then, take the remainder (1) and use that as the numerator. Finally, take
the number you divided by (2) and use that as the denominator.
Example:

l
2

3-+2= 1 remainder 1 , so the mixed number would be

11
2
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Mixed Fractions
Handout continued ...

Mixed Numbers to Improper fractions
The following directions are the steps to be able to change mixed numbers to improper
fractions. First, you take the mixed number and multiply the denominator by the whole
number. Then add the numerator to that answer. The denominator just stays the same.
For example:
1

1
4

4xl=4+3=1

4
You can also make a picture to help you solve this type of problem. Just draw a
picture of the mixed number and then count the number of individual pieces that make up
the entire picture. Here is an example:
1 1
4

Equals

one whole and three fourths
1 3/4

is the same as

There are really 7 fourths in one and three fourths.

seven fourths
7/4
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Mixed Fractions: Mystery Fractions
Performance Assessment ( Currah & Felling, 1997, p.41)

Please note: Content on this page was redacted due to copyright concerns.
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Mixed Fractions: Mystery Fractions
Performance Assessment Checklist

Student's Name

Student is
able to
convert
improper
fractions
to proper
fractions.

Student is
able to
compare
and order
fractions.
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ADDING FRACTIONS
Handout (Duncan-Carr, 2000)

(
Please note: Content on this page was redacted due to copyright concerns.
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Please note: Content on this page was redacted due to copyright concerns.
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Adding Fractions
Sample problems
Sam le Problem #1 Addition w/ Common denominator

2
7

+

2
7

±.

2

+ ..!.

7
-6

7

plus
4
equals
6

7
Sample Problem #2 (Addition w/ uncommon denominators)
STEP# l

STEP#2

2

8
-3 12

2
3

x4
x4

1
+ -4

+ _!_
4

- 123

x3

x3

SOLUTION

2

8
3 x4 12
x4

8 12ths

plus

3 12ths
1 "" 3
+ -4 x3=
12 equals
11 1112ths
12
AJ
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Adding Fractions
Sample problems continued ...

STEP# 1

STEP#2

5

10 ·
6 x~ 12
3 x3 9
+4-x3=12
-

5
6

+

14

x2

SOLUTION

5

10 · 1Q12!hs
6 x~ 12 plus
3 x3 9
9 12!hs
+4- x3=12 equals
19 19121~
12
1
12) 19
12
7
NOTES:

x2

1_]_
12
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Adding Fractions: Verbal/Linguistic
Activity
For the following problems complete the mathematical steps on the left side and write in
words the steps you used.

5
+ -3
8
12

=
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Adding Fractions: Verbal/Linguistic
Answer Key
For the following problems complete the mathematical steps on the left side and write in
words the steps you used.

5

3

8 + 12

=

J_

8
3 points: Student's response shows
complete understanding of the concept or
task as well as consistent and correct use
of procedures. Setup and computations
are accurate.
2 points: Student's response shows
complete understanding of the concept or
task. Setup and computations have minor
errors.
1 point: Student's response shows partial
understanding of the concept or task.
Setup and computations have some
errors.

8~ + 3 ..1. = 1112.
4

20

20

0 points: Student's response shows very
little or no understanding of the concept
or task: or the question may be left
unanswered.
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Adding Fractions: Visual/Spatial & Kinesthetic
Activity
For this activity you will need a set of pattern blocks as well as this worksheet. You will
be adding fractions using the algorithm that was taught and then you will be constructing
the operation using pattern blocks. You are required to show all of your work. Color the
tile squares to show your pattern block creation.

Only show the fractional part on your
drawing.

8~
4

+

3~ =
20

(
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Adding Fractions: Visual/Spatial & Kinesthetic
Activity
For this activity you will need a set of pattern blocks as well as this worksheet. You will
be adding fractions using the algorithm that was taught and then you will be constructing
the operation using pattern blocks. You are required to show all of your work. Color the
tile squares to show your pattern block creation.
3
.1
8 + 12= 8

5

3 points: Student's response shows
complete understanding of the
concept or task as weU as consistent
and correct use of procedures. Setup
and computations are accurate.
2 points: Student's response shows
complete understanding of the
concept or task. Setup and
computations have minor errors.

1 point Student's response shows
partial understanding of the concept
or task. Setup and computations
have some errors.

0 points: Student's response shows
very little or no understanding of
the concept or task: or the question
may be left unanswered

Only show the fractional part on your
drawing.

8~ + 3 ~ = 1119
4

20

20

A shape
consisting of 19
green triangles.

(
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Adding Fractions: Interpersonal/Musical
Activity
With a partner create a rhyme, rhythm, rap, or song to explain the steps used in adding
fractions. You must include the following ...
•
•
•

How to add fractions with a common denominator
How to add fractions with uncommon denominators
How to add mixed numerals

Create a display, presentation, or song sheet for the class. Include your mathematical
work.

156

Adding Fractions: Interpersonal/Musical
Rubric
3 points: Student's song and work show complete understanding of the concept or task as
well as consistent and correct use of procedures. Setup and computations are accurate.
2 points: Student's song and work show complete understanding of the concept or task.
Setup and computations have minor errors.
1 point: Student's song and work show partial understanding of the concept or task. Setup
and computations have some errors.
0 points: Student's song and work show very little or no understanding of the concept or
task: or the question may be left unanswered.
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Adding Fractions: Intrapersonal, Naturalistic, & Existential
Activity

Bennett Spring State Park
http://www.lebanonmissouri.com/bennettsprings/
Have you ever walked along a nature trail? Bennett Spring State Park in Missouri has
seven nature trails just waiting for you. Find out more about them here.
*
*

*

*

Read about the park and look at the photos.
Click Hiking and read the information on this page.
Then click need a map of the trails.
Use this map to solve the problems below.

Use the information about the lengths of the trails to complete the chart below. Write
your answers in simplest form.
Walker's Name

Trails Walked

Trail Length
(miles)

1. Talia

Savanna Ridge
Trail
Brid,re Trail
Natural Tunnel
Trail
Suring Trail
Oak Hickory Trail
Bluff Tail
Bridge Trail
Spring Trail
Natural Tunnel
Trail
Oak Hickorv Trail

2 1/2
3/4

2.Mark
3. Kathy
4. Francisco
5. Su Lin

Total Distance
Walked (miles)
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Adding Fractions: Intrapersonal, Naturalistic, & Existential
Activity

Bennett Spring State Park
http://www.lebanonmissouri.com/bennettsprings/
Have you ever walked along a nature trail? Bennett Spring State Park in Missomi has
seven nature trails just waiting for you. Find out more about them here.

*
*
*
*

Read about the park and look at the photos.
Click Hiking and read the information on this page.
Then click need a map of the trails.
Use this map to solve the problems below.

Use the information about the lengths of the trails to complete the chart below. Write
your answers in simplest form.
Walker's Name

Trails Walked

Trail Length
(miles)

Total Distance
Walked (miles)

1. Talia

Savanna Ridge
Trail
Bridge Trail
Natural Tunnel
Trail
Spring Trail

2 1/2

3 114

3/4
7 1/2

8 1/6

2. Mark

3. Kathy
4. Francisco
5. Su Lin

Oak Hickory Trail
Bluff Tail
Bridge Trail
Spring Trail
Natural Tunnel
Trail
Oak Hickory Trail

2/3
1/3
1/4
3/4
2/3
7 1/2
1/3

7/12
I 5/12
7 5/6
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SUBTRACTING FRACTIONS
Handout (Duncan-Carr, 2000)

Please note: Content on this page was redacted due to copyright concerns.
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Subtracting Fractions
Handout continued ...

Please note: Content on this page was redacted due to copyright concerns.
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Subtracting Fractions: All Intelligences
Activity
Go to the following website
http://www. visualfractions .com/SubStrict.html
Here you are to complete five problems. For each of the five problems include the
following information ...

• Write down the problem
• Draw the number lines or circles
•
•
•
•

Write down your estimation of the answer
Show all of your work, even the mistakes
Circle your final answer
Explain the steps you used to find your answer
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Subtracting Fractions: All Intelligences
Rubric
3 points: Student's response shows complete understanding of the concept or task as well
as consistent and correct use of procedures. Setup and computations are accurate.
2 points: Student's response shows complete understanding of the concept or task. Setup
and computations have minor errors.
1 point: Student's response shows partial understanding of the concept or task. Setup and
computations have some errors.
0 points: Student's response shows very little or no understanding of the concept or task:
or the question may be left unanswered.
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Adding & Subtracting Fractions
Game (Currah & Felling, 1997, p. 74-75)

r

Please note: Content on this page was redacted due to copyright concerns.
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Adding & Subtracting Fractions
Game Continued (Currah & Felling, 1997, p. 74-75)

Please note: Content on this page was redacted due to copyright concerns.
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Unit Test
Concepts: Comparing and ordering, adding, and subtracting fractions.

Multiple Choice (1 pt. each)
Please answer the following questions.
1. Choose the series of fractions that is ordered from least to greatest.
a. 1/2, 1/4, 1/6, 1/8, 1/10
b. 10/20, 8/16, 7/14, 6/12, 1/2
C. 1/4, 3/4, 1/3, 2/3, 1/2
d. 1/6, 1/4, 1/3, 4/5, 7/8

2. 21/4+ 1 7/8=
a. 4 1/8
b. 3 1/8
C. 3 8/12
d. 3 2/3

3. 1 4/5 - 7/8 =
a. 1 37/40
b. 37/40
C. 1
d. not possible

Short Auswer (2 pts. each)
Use words, numbers, and/or pictures to explain your answer.
4. Jack lives 1 3/4 miles from Dave. Dave lives 5/7 of a mile from the park. If Jack
walked to Dave's house and then they both walked to the park together, how
many miles did Jack walk all together?
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Unit Test
Concepts: Comparing and ordering, adding, and subtracting fractions.
Continued ...
5. Gwen was building a bookcase that is to measure 5 feet 5 inches high. The boards
that make up the sides of the bookcase come in six foot pieces. What fractional
part of the board will Gwen have to cut off to achieve the desired height?

Extended Response (3 pts.)
There were 16 3/4 pounds of overcooked macaroni and cheese in the school cafeteria.
During the first lunch service 7 1/2 pounds was served to the students. The lunch
attendant cooked another 3 5/7 pounds of overcooked macaroni and cheese. How many
pounds of overcooked macaroni and cheese were available to the students who eat second
lunch? Explain how you got your answer and show all of your work.
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Unit Test: Answer Key
Concepts: Comparing and ordering, adding, and subtracting fractions.

Multiple Choice (1 pt. each)
Please answer the following questions.
6. Choose the series of fractions that is ordered from least to greatest.
a. 1/2, 1/4, 1/6, 1/8, 1/10
b. 10/20, 8/16, 7/14, 6/12, 1/2
C. 1/4, 3/4, 1/3, 2/3, 1/2
@116, 1/4, 1/3, 4/5, 7/8
7. 21/4+ 17/8=
~1/8
Y.3 1/8
C. 3 8/12
d. 3 2/3
8. 1 4/5 - 7/8 =

AI 37/40
\Q,)37/40
C.

1

d. not possible

Short Answer (2 pts. each)
Use words, numbers, and/or pictures to explain your answer.
9. Jack lives 1 3/4 miles from Dave. Dave lives 5/7 of a mile from the park. If Jack
walked to Dave's house and then they both walked to the park together, how
many miles did Jack walk all together?
2 13/28 miles
Jack walked to Dave's 1 3/4 miles, then he walked an additional 5/7 of a mile. In
all Dave had to walk 2 13/28 miles.
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Unit Test
Concepts: Comparing and ordering, adding, and subtracting fractions.
Continued ...
10. Gwen was building a bookcase that is to measure 5 feet 5 inches high. The boards
that make up the sides of the bookcase come in six foot pieces. How much of the
board will Gwen have to cut off to achieve the desired height? Write you answer
in fractional form.
6 feet of board minus 5 5/12 equals 7/12. 7/12 would have to be cut or seven
inches.
72/72 minus 65/72 equals 7/72 or seven inches cut off.

Extended Response (3 pts.)
There were 16 3/4 pounds of overcooked macaroni and cheese in the school cafeteria.
During the first lunch service 7 1/2 pounds was served to the students. The lunch
attendant cooked another 3 5/7 pounds of overcooked macaroni and cheese. How many
pounds of overcooked macaroni and cheese were available to the students who eat second
lunch? Explain how you got your answer and show all of your work.
3 points: Student's response shows complete understanding of the concept or task as well
as consistent and correct use of procedures. Setup and computations are accurate.
2 points: Student's response shows complete understanding of the concept or task. Setup
and computations have minor errors.
1 point: Student's response shows partial understanding of the concept or task. Setup and
computations have some errors.
0 points: Student's response shows very little or no understanding of the concept or task:
or the question may be left unanswered.
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MULTIPLYING FRACTIONS
Handout
1.

Write the numbers HORIZONTALLY (across the page).

Go to the NEXT step ...

2. ARE THERE ANY WHOLE OR MIXED NUMBERS?

YES: Continue below...
NO: Skip to the NEXI STEP.
Change whole or mixed numbers to improper fractions.
*
Write a WHOLE NUMBER OVER ONE in the denominator.
(Any number divided by one is still itself)
To change a MIXED NUMBER to an improper fraction:
*
MULTIPLY THE DENOMINATOR (bottom number = the number of pieces in
each whole thing) TIMES THE WHOLE NUMBER;
THEN ADD THE NUMERATOR (top number= the number of extra pieces)
Write this total OVER the original denominator (the total number of those-sized
pieces in all).
Repeat
with the other fraction.
*
Go to the NEXT step ...

3. CAN YOU CANCEL?
YES: Continue below...
NO: Skip to the NEXI STEP.
SIMPLIFY: Eliminate common factors.
*
Divide ANY single numerator and ANY single denominator by the SAME
NUMBER (a common factor);
*
Cross out the original and write the new numbers for each (remember to write the
amount that's LEFT and not the common factor by which you'd divided).
Repeat
as many times as possible; by sure to use one numerator and one
*
denominator each time.
Go to the NEXT step ...
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4. DO the Multiplication:
MULTIPLY ACROSS:
*
The PRODUCT of the NUMERATORS is the top number of the answer;
The PRODUCT of the DENOMINATORS is the bottom number of the answer.
*
Go to theNEXTstep ...

5. IS THE FRACTION IN LOWEST TERMS?
NO: Continue below...
YES: Skip to the NEXT STEP.
Improper fraction: (Top number is greater than the bottom number.)
*
Divide the top BY the BOTTOM;
*
Write any remainder as the numerator and use the same denominator.
Simplify the fraction:
*
Divide both the numerator and the denominator by the same number.
*
Repeat until the only common factor is one.
Go to theNEXTstep ...

6. Check your answer.
Example:

2

*4

_ 8

7 5 -

35

5 J* 6 ~

2

=1 }

17

* ~ = 34
1
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Multiplying Fractions: Logical/Mathematical
Activity
Compute the following. Then choose one problem and detail the steps you used to solve
the problem.
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Multiplying Fractions: Logical/Mathematical
Answer Key
Compute the following. Then choose one problem and detail the steps you used to solve
the problem.

-1 X -3 =
2

4

7
5
8 X 6:

3 points: Student's response shows complete understanding of the concept or task as well
as consistent and correct use of procedures. Setup and computations are accurate.
2 points: Student's response shows complete understanding of the concept or task. Setup
and computations have minor errors.
1 point: Student's response shows partial understanding of the concept or task. Setup and
computations have some errors.
0 points: Student's response shows very little or no understanding of the concept or task:
or the question may be left unanswered.
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Multiplying Fractions: Verbal/Linguistic & Visual/Spatial
Activity
You are required to create a display explaining the steps involved in multiplying
fractions. The following should be included in the display ...

•
•
•
•

The steps used to multiply a fraction
The steps used to multiply a mixed numeral
The steps used to cross cancel.
One or more sample problems .

Here is the grading criteria:

Example

Neatness and
organization

4

3

2

1

Example
illustrates the
concept
accurately
and is easily
understood
Project is
well colored
and neat. No
spelling or
grammatical
errors

Example
illustrates
concept
accurately but
is difficult to
follow

Example is
not
completely
accurate

Example is
incorrect

Project is
colored, but
has a few
mechanical
errors

Project is not
colored or has
several
mechanical
errors

Project is
poorly done
and is
illegible
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Multiplying Fractions: Kinesthetic, Naturalistic,
Intrapersonal & Existential
Activity
You will be visiting the following website ...
http://visualfractions.com/MultStrict.html
Multiply Fractions-Strict will give instruction and practice in multiplying fractions. These
examples will have a mixed number times a mixed number. The product must be entered
as a mixed number and in lowest terms.
You are required to show two problems you completed. Show all of your work and
include drawings. Explain one problem step by step.
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Multiplying Fractions: Kinesthetic, Naturalistic,
Intrapersonal & Existential
Rubric
You will be visiting the following website ...
http://visualfractions.com/MultStrict.html
Multiply Fractions-Strict will give instruction and practice in multiplying fractions. These
examples will have a mixed number times a mixed number. The product must be entered
as a mixed number and in lowest terms.
You are required to show two problems you completed. Show all of your work and
include drawings. Explain one problem step by step.
3 points: Student's response shows complete understanding of the concept or task as well
as consistent and correct use of procedures. Setup and computations are accurate.
2 points: Student's response shows complete understanding of the concept or task. Setup
and computations have minor errors.
I point: Student's response shows partial understanding of the concept or task. Setup and
computations have some errors.
0 points: Student's response shows very little or no understanding of the concept or task:
or the question may be left unanswered.
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Multiplying Fractions: Musical & Interpersonal
Activity
With a partner create a rhyme, rhythm, rap, or song to explain the steps used in
multiplying fractions. You must include the following ...

• How to multiply fractions
• How to multiply mixed numerals
• How to cross cancel
Create a display, presentation, or song sheet for the class. Include your mathematical
work.
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Multiplying Fractions: Interpersonal & Musical
Rubric
3 points: Student's song and work show complete understanding of the concept or task as
well as consistent and correct use of procedures. Setup and computations are accurate.
2 points: Student's song and work show complete understanding of the concept or task.
Setup and computations have minor errors.
1 point: Student's song and work show partial understanding of the concept or task. Setup
and computations have some errors.
0 points: Student's song and work show very little or no understanding of the concept or
task: or the question may be left unanswered.
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Dividing Fractions
Handout (Duncan-Carr, 2000)

Please note: Content on this page was redacted due to copyright concerns.

179

Please note: Content on this page was redacted due to copyright concerns.
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Dividing Fractions: Logical/Mathematical
Activity
Compute the following. Show all of your work and describe the steps you used.

2 6

3-+-=

3

7
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Dividing Fractions: Logical/Mathematical
Answer
Compute the following. Show all of your work and describe the steps you used.

2 6

3-+-=

3 7

5

418

3 points: Student's response shows complete understanding of the concept or task as well
as consistent and correct use of procedures. Setup and computations are accurate.
2 points: Student's response shows complete understanding of the concept or task. Setup
and computations have minor errors.
1 point: Student's response shows partial understanding of the concept or task. Setup and
computations have some errors.
0 points: Student's response shows very little or no understanding of the concept or task:
or the question may be left unanswered.

182

Dividing Fractions: Verbal/Linguistic & Interpersonal
Activity
For this activity you will need the following materials:

•
•

•
•

•

1 sheet of 8 1/2" by 11" paper
2 pieces of cardboard 3 1/4" by 2 3/4"
1 small rubber band
glue
markers

Complete the following steps for you book:
8. Fold the piece of paper in half lengthwise (hotdog style) and cut along the fold.
9. Take on of the pieces and fold it in half

~-"°"-~"'-~CJ

10. Fold the top page in half by folding it back to meet the fold.

11. Flip it over and repeat.

fS'.i

[-~\

~,~~

12. Now glue a piece of cardboard to the front, flip it over and repeat.
13. You should now have a book that has four sections to it when it is opened. Here is
what needs to be included in your book.
• How to divide fractions
• How to divide mixed numerals
• An example problem of each
14. Now use a rubber band to keep your book closed.
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Dividing Fractions: Verbal/Linguistic & Intrapersonal
Rubric

4

Definition

Example

Neatness and
organization

Books
provide a
detailed and
accurate
definition of
the concept
Example
illustrates the
concept
accurately
and is easily
understood
Books are
well colored
and neat. No
spelling or
grammatical
errors

3

2

1

Books
provide an
accurate, but
brief
definition

Definition is
not
completely
accurate

Definition is
wrong

Example
illustrates
concept
accurately but
is difficult to
follow

Example is
not
completely
accurate

Example is
incorrect

Books are
colored, but
has a few
mechanical
errors

Books are not
colored or has
several
mechanical
errors

Books are
poorly done
and is
illegible
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Dividing Fractions: Kinesthetic, Musical, Existential &
Visual/Spatial
Activity
Visit the following website and complete several problems. Show your work for three of
them, including drawing and explanations.
http://visualfractions.com/DivideStrict.html
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Dividing Fractions: Kinesthetic, Musical, Existential, &
Visual/Spatial
Rubric
Visit the following website and complete several problems. Show your work for three of
them, including drawing and explanations.
http://visualfractions.com/DivideStrict.html

3 points: Student's response shows complete understanding of the concept or task as well
as consistent and correct use of procedures. Setup and computations are accurate.
2 points: Student's response shows complete understanding of the concept or task. Setup
and computations have minor errors.
1 point: Student's response shows partial understanding of the concept or task. Setup and
computations have some errors.
0 points: Student's response shows very little or no understanding of the concept or task:
or the question may be left unanswered.
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Dividing Fractions: Interpersonal & Naturalistic
Activity
You will be creating an interactive display for the class. This display will involve
showing all of the steps involved in dividing fractions and several example problems for
students to work.
Example:
Cards are numbered and used to fill in blank spaces.

You can create a display with blank mixed numerals.
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Dividing Fractions: Interpersonal & Naturalistic
Rubric
You will be creating an interactive display for the class. This display will involve
showing all of the steps involved in dividing fractions and several example problems for
students to work.
Example:
Cards are numbered and used to fill in blank spaces.

You can create a display with blank mixed numerals.

Example

Neatness and
organization

4

3

2

1

Example
illustrates the
concept
accurately
and is easily
understood
Project is
well colored
and neat. No
spelling or
grammatical
errors

Example
illustrates
concept
accurately but
is difficult to
follow

Example is
not
completely
accurate

Example is
incorrect

Project is
colored, but
has a few
mechanical
errors

Project is not
colored or has
several
mechanical
errors

Project is
poorly done
and is
illegible
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Final Project: All Intelligences
For this project you will be doing your part to create a unique cookbook. You will be
choosing a recipe an converting it for more people and less people. Then you will be
comparing your original recipe to the one you converted.
You will have to include ...

•
•
•
•
•
•

Your original recipe
A batch for 47 people
A batch for 5 people
A comparison amount between the original recipe and your conversions
A comparison between the total amount in the original recipe and the converted
recipe.
An illustration of your recipe

The recipe choice is yours and you are encouraged to be creative. An example is
provided. As extra credit you are encouraged to make the recipe for 5 people and share
how it turned out.
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Almond Chicken Salad
This is a great summer salad that can be prepared ahead
of time so you can enjoy the day. Prep Time: approx. 30
Minutes. Ready in: approx. 30 Minutes. Makes 6 servings.
Printed from Allrecipes, Submitted by Linda W.

Please note: Content on this page was redacted due to copyright concerns.
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Final Project: All Intelligences
Grading Rubric

4

Computation

Completeness

Conventions

Creativity

All
computations
are accurate.
All criteria
are met. All
recipes are
oresent.
All spelling
and grammar
are correct.

Unique and
interesting.

Wow!
Overall Peer
Rating

Peer and teacher comments:

3

2

1

A few small
Several
Many if not
computational computational all
errors exist.
errors exist.
computations
are incorrect.
All but one
Some aspects Many aspects
criteria was
of more than
of the criteria
met.
one criteria
are missing.
absent.
A few minor
Several
Spelling and
errors in
spelling
grammatical
spelling and
and/or
errors make
grammar.
grammatical
the project
errors.
umeadable.
No
illustrations
and shows
lack of effort.
Good.
O.K.
Poor.

Chapter Five
Summary, Conclusions, and Recommendations
Summary
The purpose of this project is to provide a resource for seventh grade teachers that
will assist in the application and integration of mathematics across the range of multiple
intelligences in their classrooms. There is a need for teacher's to adopt new teaching and
learning strategies, in order to meet the rigorous standards set forth by The Washington
State Commission on Student Learning. The theory of multiple intelligences provides
teacher's with a wealth of information to meet the unique needs of every student in their
class.
The theory of multiple intelligences suggests there is more than one type of
intelligence and we all possess all of the intelligences in varying degrees. The
intelligences currently identified are logical/mathematical, visual/spatial,
verbal/linguistic, musical, kinesthetic, interpersonal, intrapersonal, naturalistic, and
existential. The nine intelligences have been supported by evidence from biological,
psychological, and cultural sources (Gardner, 1983).
Multiple intelligence theory has manifested itself in many ways in the educational
environment. Some teacher's enhance or develop the intelligences in students, where
others teach in specific intelligences (Vialle, 1997). Entire schools have been based on
multiple intelligences, and have created an entire curriculum around the theory (Hoerr,
1992). Gardner's theory has even made its way into other countries (Bounds & Harrison,
1997).
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However it has been implemented multiple intelligence theory has been
successful in student achievement. More importantly, to Washington's teacher's, students
have outperformed their peers on the Washington State Assessment of Student Learning,
when compared to other Washington schools not using a multiple intelligence approach
(Campbell & Campbell, 1999).
The handbook is designed to assist teacher's in implementing the multiple
intelligence theory in their own classroom by providing activities that address the
learning styles of the nine different intelligences.

Conclusions
After investigating the theory of multiple intelligences, as proposed by Howard
Gardner, it is noticed that there is limited empirical research on its effectiveness in
classrooms. The research that is available supports the theory, and it is important to note
that it helps to bridge the gap between minority students and their white peers. Multiple
intelligence theory can be interpreted and implemented in many ways depending on the
support of staff and administration.

Recommendations
It is suggested, when deciding to adopt the theory of multiple intelligences in the
classroom, teachers thoroughly understand the theory and its implications. Students need
to be taught about the theory, and how to use their new found knowledge to aid in the
learning process. Using the MIDAS materials will help students, teachers, and parents
understand the theory and its limitations.
The handbook is designed as a springboard for teachers, not a cure, answer, or
solution to some problem. Objectives were not included intentionally, as teachers are
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encouraged to determine where the activity fits into their current curriculum. After
using the handbook, students should have a strong understanding which intelligences
appeal to them, and how to adapt their learning. Teachers will be able to adjust their
curriculum to meet the different intelligences present in their classrooms.
It is recommended teachers begin with a discussion of the nine intelligences. A

search on the Internet will provide many resources on the subject of multiple
intelligences, even some lesson plans, for teachers. Next, introduce the MIDAS. Give
students ample time to complete the questionnaire. It will take some time to receive the
results, so have students determine what they believe are their strongest intelligences.
Have students create posters as reminders of the different intelligences.
When beginning the unit on fractions, have students keep a portfolio of their
work. This will enable them to reflect on their assignments. Have students complete the
frameworks checklist as they work through the unit. Provide feedback as needed. Peers
are encouraged to help one another whenever possible.
After completing the unit have students reflect on what they have learned. Ask if
they feel as though using the multiple intelligence theory has enhanced their educational
experience. It may also be interesting to see if their learning style changed over time, or if
the student experimented with lessons from their weaker intelligence.
As the regular curriculum is introduced, have students brainstorm ways they could
adapt the curriculum to fit their intelligence. Flexibility is important, try to allow students
the opportunity to be creative with how they demonstrate their knowledge. Also, make
students aware that they are still required to pass the W ASL, or other state tests, and they
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need to be able to adapt their skills to write down their understanding and compute
with a pencil and paper.
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